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Figure 2.1: Completed ERCOT Transmission Improvements by Year 
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ERCOT Transmission improvements by in-service Year 
($ Billion) 

CREZ 

Non-CREZ 

Transmission improvement projects that are estimated to cost more than $15 million or 
that require a Certificate of Convenience and Necessity (CCN) are reviewed by the RPG 
prior to implementationi. The RPG is a non-voting forum made up of ERGOT, TSPs, 
market participants, other stakeholders, and PUCT Staff. in 2017, $890 rnillion of 
transmission improvement projects were reviewed and endorsed through the RPG 
process. Figure 2.2 shows the estimated cost of planned transmission projects by in-
service year and separated by voltage class. 

I  Per ERCOT Protocol Section 3.11.4 certain projects are exempt from RPG review such as projects to connect new generation or 
load custorners 
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Planned Transmission Improvement Cost by In-Service Year 
($ Billion) 
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Figure 2.2: Planned Transmission Improvements by Year 

A cornprehensive list of recently completed and future transmission projects can be found 
in the Transmission Project Information Tracking (TPIT) report located at: 
http://www.ercot.com/qridinfo/sysplan/.  
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Congestion occurs when transmission constraints do not allow for the most efficient 
dispatch of generation to meet customer demand. Table 3.1 and Figure 3.1 show the top 
15 congested constraints on the ERCOT system, from October 2016 through September 
2017, based on real-time data. 

Table 3.1: 2017 Top 15 Congested Constraints on the ERCOT System 

Map Index Constraint 

	

1 	North to Houston Impprt 

	

2 	Panhandle Export Limit 

	

3 	Wagley Robertson-Blue Mound 138 kV Line  

	

4 	Rincon-Whitepoint 138 kV Line 

	

5 	North McAllen-West McAllen 138 kV Line 

	

6 	Carrollton Northwest-Lakepointe 138 kV Line 

	

7 	Wagley Robertson-Summerfield 138 kV Line 

	

8 	Formosa-Lolita 138 kV Line 

	

9 	Azteca-South Edinburg 138 kV Line  

	

10 	North Edinburg_345/138 kV Transformer 

	

11 	Barilla-Fort Stockton 69 kV Line 

	

12 	Rio Hondo-Burns 138 kV Line 

	

13 	Solstice-Pig Creek Tap_138 kV Line 

	

14 	Cibolo-Shertz  138 kV Line 

	

15 	Lynch-ChanneMew 138 kV Line 

   

Congestion Rent 

$174,303,465 

   

      

   

$97,360,991 

$67,453,467 

    

   

$49,141,886 

    

   

$48,417,620 

$25,840,278 

$23,046,031 

$18,332,550 

$13,608,219  

$8 193 272 

$7,819,450 

$7,616,510 

$7,395,231 

$7,293,679 

$6,846,364 
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Figure 3.1: Top 15 Congested Constraints 
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For the third year in a row the import of power into the Houston area from the north caused 
the highest amount of congestion on the ERCOT system. In 2017, North to Houston 
Import congestion rent totaled more than $174 million, which is 79% higher than the next 
highest congested element and more than twice as much as North to Houston Import 
congestion in 2016. As seen in Figure 3.2, North to Houston Import congestion has been 
rapidly increasing over the past several years. 

North to Houston Congestion Rent 
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Figure 3.2: North to Houston Congestion Rent by Year 
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Figure 3.3 shows the 345 kV lines that import power into the Houston area from the north 
and had significant congestion in 2017. 

Figure 3.3: Congested North to Houston Import Lines 

The customer demand in the Houston metropolitan area is currently served by generation 
in the area and power imported through 345 kV lines from the north and south. The 
increase in congestion rent in 2017 is partially due to outages necessary to facilitate the 
construction of new transmission lines to serve the area. These outages occur when 
existing transmission lines and substations are taken out of service to allow construction 
crews to safely install the new equipment. However, much of the congestion can be 
attributed to the growth in demand and the retiring/ mothballing of generation in the 
Houston area. The combination of these factors causes increased imports of power from 
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outside of the Houston area. Figure 3.4 shows the peak demand growth for the Coast 
Weather Zone, which primarily comprises the Houston area. 

Coast Weather Zone Peak Demand 
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Figure 3.4: Coast Weather Zone Peak Demand by Year 

In addition to normal load growth, the Freeport Liquefied Natural Gas (LNG) export facility 
is expected to come online just south of the Houston area starting in 2018. At nearly 700 
MW of peak demand, the Freeport LNG project alone is expected to increase Coast 
Weather Zone load by 3.5%. 

in 2014, the ERCOT Board endorsed the need for the Houston lrnoort Project in order to 
rneet the reliability need to import more power into the area from the north. The project is 
anticipated to be completed in the spring of 2018. Once completed, the project will 
increase Houston area reliability and reduce North to Houston li-nport congestion costs. 
Figure 3.5 shows the lines associated with the project. 

2017 
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Figure 3.5: Houston Import Project 
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The Panhandle region of the ERCOT grid is a prime location for wind generation 
development due to the favorable wind regime. In recent years, there has been a 
significant increase in the amount of new wind generation capacity in the Panhandle, both 
operating and future plants that are committed to construct. 

Due to the power electronic-based design of wind generation and the remote nature of 
the Panhandle system, dynamic stability and system strength considerations limit the 
reliable flow of power from the area. As a result, an export limit from the Panhandle region 
is necessary in order to maintain reliable operation. This export limit is applied to the sum 
of all power flows across the six circuits that connect the Panhandle region to the rest of 
the ERCOT system. The Panhandle Export Limit had the second highest amount of 
congestion on the ERCOT system in 2017, up from being the seventh highest amount in 
2016. The amount of Panhandle Export Limit congestion rent experienced in 2017 was 
more than 50% higher than the highest congested constraint in ERCOT in 2016, the North 
to Houston Import constraint. Part of the reason for the increase in 2017 was due to the 
congestion caused by extended maintenance outages taken on Panhandle area 
transmission. 

As of November 2017, 5,536 MW of wind generation capacity in the Panhandle met the 
requirements for inclusion in the transmission planning rnodels (per Planning Guide 
Section 6.9). Figure 3.6 shows the planned cumulative in-service capacity by year. 

Existing and Planned Panhandle Generation 
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Figure 3.6: Existing and Planned Panhandle Generation 

Additionally, as shown in Figure 3.7, approximately 9,600 M1A/ (including wind and solar 
generation) was under study for future interconnection in the Panhandle. Of that total, 
2,768 MW of wind generation capacity in the Panhandle had a signed interconnection 
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agreement but did not satisfy all of the requirements to be included in the transmission 
planning models. 

Additional Panhandle Generation (Under Study and Not 
Yet Committed) 
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Figure 3.7: Additional Panhandle Generation 

As additional generation is constructed in the area, this congestion is expected to 
increase. Recognizing the existing constraints and projected renewable generation 
growth in the area, ERCOT continues to evaluate the Panhandle export capability. Two 
Panhandle transmission improvements are currently underway: (1) synchronous 
condenser installations at both the Alibates and Tule Canyon substations; and (2) a 
second 345 kV circuit connecting the Tule Canyon, Ogallala, Windmill, AJ Swope and 
Alibates substations. Both improvements are expected to be in service in 2018 and will 
increase the Panhandle generation export capability. However, these projects are not 
expected to eliminate the congestion in the area. As discussed in Chapter 5, the 
Panhandle Export Limit is expected to be one of the highest congested constraints over 
the next six years, and ERCOT and TSPs will continue to evaluate transmission projects 
to relieve this congestion. Figure 3.8 illustrates the location of the second 345 kV circuit, 
which is under construction. 
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Figure 3.8: Location of Panhandle Improvements 
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Generic Transmission ConstraMts 

ERCOT uses what are known as Generic Transmission Constraints (GTCs) for the 
purpose of managing stability, voltage, and other constraints that cannot otherwise be 
modeled directly in ERCOT's real-time power flow and contingency analysis applications. 
Recently, ERCOT has seen an increase in the number of GTCs and the congestion 
caused by GTCs. The Panhandle Export Limit was the highest congested GTC on the 
ERCOT systern in 2017 and the North to Houston GTC contributed to the overall North 
to Houston Import congestion. Figure 3.9 shows the active, newly identified, and retired 
GTCs since 2010. 
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Active, Identified, and Retired GTCs 
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Figure 3.9: Active, Identified, and Retired GTCs 

Since 2010, a total of 14 GTCs were created due to stability constraints, and 10 of those 
have been created in the past three years. The new GTCs created in the past three years 
were mostly related to inverter-based generation projects (wind and solar) that, similar to 
the reliability concerns in the Panhandle, were lirnited by dynamic stability and system 
strength considerations. 

ERCOT has retired eight GT-Cs based on system enhancement, generator controller 
adjustment, and generation connectivity changes. As of October 2017, there were six 
GTCs being utilized to maintain reliability on the ERCOT system. 

Due to the increasing number of GTCs identified in recent years, two ERCOT Protocol 
revisions were approved in 2017 to improve ERCOT processes. First, ERCOT now 
performs a quarterly stability assessment to determine if a GTC is necessary for any new 
generator connecting to the ERCOT systern in the upcoming quarter. Second, going 
forward, ERCOT will identify alternatives for GTCs within 180 days after the effective date 
of a new GTC. These process improvements will ensure that newly interconnected 
generators can operate reliably, and that ERCOT will actively pursue reliability 
improvements to minimize the need for GTCs, which can be challenging for system 
operators. 

eic 

When transmission or generation equipment is taken out of service for maintenance, 
improvement, or due to equipment failure, congestion can result. Much of the congestion 
experienced on the ERCOT system from October 2016 through September 2017 was 
caused by such outage conditions. 
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In addition to outages contributing to the top two constraints, North to Houston Import and 
Panhandle Export Limit, the seventh highest amount of congestion on the ERCOT system 
was primarily driven by outages in the Tarrant County area. Specifically, the upgrade of 
the Eagle Mountain-Wagley Robertson-Saginaw 138 kV line resulted in outages that 
contributed to the congestion experienced on the Wagley Robertson-Summerfield 138 kV 
line. This upgrade was completed in the summer of 2017. 

The nearby Wagley Robertson-Blue Mound 138 kV line congestion was not caused by 
outages but rather by high wind and high load conditions. ERCOT recommended 
upgrading this line in the 2017 RTP. In addition to this upgrade, the 2017 RTP also 
identified the need for a reconfiguration of the 138 kV lines from Hicks Switch to Alliance 
to Roanoke. Both of these projects will help mitigate congestion in this area; however, the 
Hicks Switch area upgrades are not anticipated to be completed prior to 2022. 

The other area that experienced a significant amount of outage related congestion was 
the Lower Rio Grande Valley. Congestion experienced on the North McAllen-West 
McAllen 138 kV line, Azteca-South Edinburg 138 kV line, and North Edinburg 345/138 kV 
transformer, can be linked to outages on generation at North Edinburg and McAllen area 
transmission system improvements. The Hidalgo-Starr Transmission Project, which was 
endorsed by the ERCOT Board in June 2016 and is planned to go in service by 2020, is 
expected to help relieve congestion in the area when there are outages. 
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Currently, there are $6.1 billion of future transmission improvement projects that are 
expected to be put in service between 2018 and the end of 2023. Table 4.1 and Figure 
4.1 show some of the significant improvements planned for completion within the next six 
years. 

Table 4.1: Planned Transmission Improvement Projects 

Map Index Transmission Improvement 

1 	Houston Import Prpject 

2 	Add second Hicks 345/138 kV Transformer 

Add fourth PH Robinson 345/138 kV Transformer 

4 	Add Alibates-Windmill-Tule  Canyon 345 kV Line Second Circuit 

5 	Add Synchronous Condensers at Alibates and Tule Canyon 

Add Static Var Compensators at LaPalma and  Pharr 

Replace Lon Hill 345/138 kV Transformers 

8 
	

New Zorn-Marion 345 kV Line 

9 
	

Add second Marion 345/138 kV Transformer 

10 	New Stewart Road 345 kV Station with 345/138 kV Transformer 

11 	• Add second Sargent Road 345/138 kV Transformer 

12 	New Riverton-Odessa EHV 345 kV Line 

13 	Add second Hutto 345/138 kV Transformer 

14 	New Solstice-Bakersfield 345 kV Line 

15 	Add second LaPalrna 345/138 kV Transformer 

In-Service Year 

	 2018 

2018 

2018 

2018 

2018 

2018 _ 
2019 

2019 

2019 

2019 

2020 

2020 

2022 

2022 

2023 
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Figure 4.1: Planned Transmission Improvement Projects 

In 2012, eight of the top 15 congested transmission elements in ERCOT were in VVest 
Texas. With a nurnber of transmission additions and upgrades over the past five years, 
the amount of congestion in West Texas dropped to two of the top 15 congested 
transrnission elements in 2017. However, the need to expand transmission facilities in 
West Texas continues due to the load increase related to the oil and natural gas industry 
and increase in solar generation development. Figure 4.2 shows the Perrnian Basin oil 
and natural gas rig count information by county as of November 2017. 
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Figure 4.2: Permian Basin Oil and Natural Gas Rig Count 
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In addition to oil and natural gas production activity in the Permian Basin area, the 

secondary facilities that support production (including midstream processing plants) have 
added to the significant load increases in the area. Figure 4.3 shows the Far West 
Weather Zone historical growth in peak demand from 2009 through 2017. These 

increases equate to an average annual rate of 8.3% over this time. This amount of load 

growth (as a percentage) exceeds that of the other weather zones in ERGOT and 
significantly exceeds the systemwide load growth of 1.6% per year observed during this 
same time period. 
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Figure 4.3: Far West Weather Zone Peak Demand by Year 

The TSPs in the area, including Oncor, Texas New Mexico Power (TNMP), and American 
Electric Power Service Corporation (AEPSC), have also identified high load growth rates 
for concentrated areas of West Texas. Oncor has projected annual load growth rates 
ranging as high as 11% over the next five years within a portion of the Far West VVeather 
Zone, including Culberson, Reeves, Loving, VVard and Winkler Counties based on 
committed customer load requests. 

The area southwest of Odessa, served by the 69 kV and 138 kV lines between the 
Permian Basin, Barilla Junction, Fort Stockton Plant, and Rio Pecos stations has seen 
increased load growth along with solar generation development. There are more than 
1,600 MW of solar resources that meet the conditions for inclusion in the transmission 
planning models and that are expected to come online in Pecos and Upton Counties 
between 2017 and 2021. AEPSC has projected that the area load will grow to more than 
500 MW by 2021. 

In June 2017, the ERCOT Board endorsed the Far West Transmission Project to meet 
the reliability needs in these areas. The project will add over 150 miles of new 345 kV 
transmission facilities. It will also provide the infrastructure for several transmission 
expansion options to meet future load and generation growth needs in these areas. 



Table 4.2: Major 2016 and 2017 RPG Permian Basin Projects 

Map Index Transmission improvement 

1 	Barilla Junction Area Improvement Project 

2 
	

Line 69H Rebuild and 138 kV Conversion Project 

Riverton-Sand Lake Project 

4 	Andrews County South — Holt — Andrews North Upgrade Project 

5 
	

Katz to Tardis Transmission Project 

6 	Salt Creek Project 
7 	Far West Texas Project 

Cost Estimate 

$77.0 million 

$50.6 million 

$40.2 million 

$33.5 million 

$30.5 million 

$26.0 million 
$336.0 million 

3 
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Table 4.2 lists all of the major Permian Basin-related projects evaluated and endorsed by 
ERCOT and the RPG in 2016 and 2017. Figure 4.4 shows a map of these projects. 

\ 

Fi 
Figure 4.4: Permian Basin Transmission Improvement Map 

Freeport Area 

The Freeport area located in Brazoria County, adjacent to the Gulf of Mexico, is a highly 
industrialized region and has several large chemical facilities served by the CenterPoint 
Energy transmission system. 
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Since 2012 CenterPoint Energy has proposed various transmission upgrade projects in 
the Freeport area to accommodate large load additions (including the Freeport Area 
Upgrades and the Dow-Velasco 345/138 kV Autotransformer Addition projects). In 2014, 
the ERCOT Board endorsed the Jones Creek Project to serve an additional 700 MW of 
load associated with the proposed natural gas liquefaction and export facility being 
developed by Freeport LNG. The Jones Creek Project consists of a new 345/138 kV 
CenterPoint Energy substation in the Freeport Area with two 345/138 kV 
autotransformers and reconfiguration of circuits such that two 345 kV and four 138 kV 
lines terminate into the new Jones Creek substation. 

In early 2017, CenterPoint indicated that it had signed agreements with several industrial 
customers (including Dow Chemical Company) for additional load in the Freeport area. A 
total of 1,340 MW of additional demand is projected to be in-service between 2019 and 
2022. Figure 4.5 shows the historical and projected load growth in the Freeport area. 
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Figure 4.5: Historical and Projected Load Growth in the Freeport Area 

In May 2017, CenterPoint Energy submitted the Freeport Master Plan Project to the RPG 
to address the reliability needs in the Freeport region. The project is proposed to be 
completed in two phases — 2019 and 2022. The initial phase. called the 'Bridge the Gap 
Upgrades, consists of a 345 kV line reconfiguration, a 345/138 kV transformer addition, 
and new reactive devices and is estimated to cost $32.3 million. The second phase 
includes a new Bailey to Jones Creek 345 kV double circuit transmission line and is 
estimated to cost $214.4 million. in December 2017. the ERCOT Board endorsed the 
need for this project. Figure 4.6 shows the location of the new Bailey to Jones Creek 345 
kV line. 
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Figure 4.6: Bailey to Jones Creek 345 kV Transmission Line Project 

Continued customer demand growth throughout the state is a key driver of the need for 
transmission improvements in the ERCOT region. The recently completed 2017 Regional 
Transmission Plan (RTP) identified 60 transrnission projects needed to satisfy the 
reliability planning criteria in the 2019 to 2023 timeframe, 22 of which were identified in 
prior planning studies. The projects included approximately 190 rniles of transmission 
upgrades and 140 miles of new circuits. Figures 4.7 and 4.8 show the number of 
transmission improvements identified in the RTP by weather zone and type (note a project 
may contain multiple improvements). More information on these projects can be found in 
the 2017 RTP report posted on the ERGOT Market Information System website. 
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RTP Transmission improvements by Weather Zone 

Coast 	East 
	

Far West 
	

N orth 
	

North 
	

South 
	

South 	\Nest 
Central 
	

Central 

69 kV 138kV 345 kV 

Figure 4.7: RTP Transmission Improvements by Weather Zone 
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Figure 4.8: RTP Transmission Improvements by Type 
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Transmission is used to transport power from generators to consumers. Thus, 
transmission system improvements are needed when demand from consumers grows or 
when the generation that serves consumers changes. Recently, ERCOT has observed 
a change in the generation that serves consumers, both in the retirements of legacy 
generators and in the addition of new generation. 

When a generator owner decides to retire or mothball a plant they must submit a Notice 
of Suspension of Operations (NSO) to ERCOT. in the 12-month period from November 
2016 through October 2017, ERCOT received NSOs for 4,787 MW of capacity in which 
an owner was requesting to permanently retire a generator. Figure 5.1 shows the 
capacity of generation retirements for this time period by fuel type. 

Retiring Generation Capacity 
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Figure 5.1: Retiring Generation Capacity 

\Nhile sorne of the plants are scheduled to retire in early 2018, this amount of generation 
would represent one of the largest amounts of generation capacity to retire within a year. 
Figure 5.2 shows the top five historic years in ERGOT between 1999 and 2016 in terms 
of capacity of generators retiring. 
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Top Five Years for Generation Retirements 
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Figure 5.2: Top Five Years for Generation Retirements 

During that same time period (November 2016 through October 2017), ERCOT has 
added 5,356 MW of new generation capacity. More than half of this capacity is from wind 
and solar plants; the remainder is from new gas generation plants. Figure 5.3 shows the 
generation capacity additions by fuel type for this time period. 
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Figure 5.3: Generation Capacity Additions (November 2016-October 2017) by Fuel Type 

Looking ahead, ERCOT has observed a record arnount of generation interconnection 
study activity in 2017. Frorn the beginning of 2017 through November, ERGOT has 
received 183 generation interconnection requests. This is far rnore than any other year, 
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as the most requests received in any previous year was 108 in 2013. Figure 5.4 shows 
the number of generation interconnection requests by year for the past nine years. 
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Figure 5.4: Generation Interconnection Requests by Year 

As shown in Figures 5.5 and 5.6, the majority of the generation interconnection requests 
received in 2017 are for utility-scale solar plants. 



74 

4.4v,  

Figure 5.5: Generation Interconnection Requests 

4 

12.275 

.1  16,599 

, 

EXHIBIT BRK-6 
PAGE 34 OF 43 

Number of 2017 Generation interconnection Requests 
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Figure 5.6: Generation Interconnection Requests 

Including the generation interconnection requests from previous years, in total there were 
approximately 24,700 MW of solar generation projects under study in ERCOT as of 
November 2017. Approximately 966 MW of these solar projects in the study queue have 
interconnection agreements (IA) with posted financial security and are projected to be in 
service by the end of 2018. 
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Figure 5.7 shows the breakdown of the proposed solar generation in the study process 
by weather zone. As shown, many of the proposed solar projects are located in the Far 
West Weather Zone, specifically in Pecos and Upton Counties. 

Brownsville • 

Figure 5.7: Proposed Solar Generation in the Study Process by Weather Zone 

The trend of legacy fossil fuel plants retiring and new renewable generation plants being 
brought online is consistent with the results of the 2016 Long-Term System Assessment 
(LTSA). One of the key findings of the LTSA was that all scenarios showed a significant 
amount of solar additions and the retirement of coal- and natural gas-fired generation. 
The LTSA results showed an increase of between 14,500 MW and 28,100 MW of solar 
generation capacity, depending on the scenario. The 2016 LTSA also concluded that this 
change in the generation mix would drive the need for additional transmission system 
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improvements to move the power from sunnier West Texas to the load centers in the 
eastern part of the state. 

As previously mentioned, in 2017 ERCOT received NSOs for 4,787 MW of capacity in 
which an owner was requesting to permanently retire a generator. When ERCOT 
receives an NSO, it is required to perform an analysis to determine if the retiring generator 
is required to maintain transmission system reliability. While none of the generators 
requesting to retire were needed to maintain local transmission system reliability, the 
absence of these generators could cause or exacerbate congestion on the ERCOT 
system. Table 5.1 contains a list of these potential constraints for 2018. 

Table 5.1: List of Potential Constraints Due to Generation Retirements 

index Transmission improvement 

Wagjey Robertson-Blue Mound 138 kV Line 

Coleto Creek-Kenedy 138 kV Line 

Payne-Van Alystne 138 kV Line 

Firewheel-Widie 138 kV Line 

Rice-Corsicana 69 kV Line 

Forney-Forney West 138 kV Line 

Forest Grove-Eustace 138 kV Line 

Eustace 138/69 kV Transformer 

Eustace-Pauline 138 kV Line 

Glidden 138/69 kV Transformer 

8 

9 

10 

Future year constraints are also analyzed as part of the annual Regional Transmission 
Plan (RTP). Projects are identified to resolve the constraints expected to cause the most 
congestion on the system. If a project meets the economic planning criteria by reducing 
overall system costs, it is included in the recomrnended project set. Often. however, the 
annualized capital cost of the project is greater than the expected systemwide production 
cost savings. When this occurs, the project will not be constructed and the congestion will 
persist. Table 5.2 and Figure 5.8 show the constraints projected to be the most congested 
for 2020 and 2023 based on production-cost simulation modeling conducted as part of 
the 2017 RTP. 
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Table 5.2: List of Projected Constraints (2020, 2023) 

Wlap index Projected Constraining Element 
2020 

Congestion 
2023 

Congestion __. 	. 	•, 
1 South Texas Project-Jones Creek 345 kV Line 

2 Panhandle Export Limit  -;-z--- 	- 

3 Cico-Comfort 138 kV Line 

4 Kendall-Bergheim 345 kV Lino il.r.1.:z • . 

5 Jack Creek-Twin Oak Switch 345 kV Line 
, 

•., 
..•. 	•. 

.- 
1,7. 

. 	k,a 	. :. 
6 Barrilla-Linterna 138 kV Line  

0% %t • ..ar. V jr 

7 Crockett-Grapeland Magnolia Tap 138 kV Line  
-, 

8 Lewisville Switch-Jones Street 138 kV Line  

9 Jones Street-Lakepointe 138 kV Line 

10 Twin Oak Switch-Oak Grove 345 kV Line 

11 Carterville-Eisl Tap 138 kV Line 

12 Saginaw-Blue Mound 138 kV Line 

13 Flat Top Tnp-Pig Creek Tap 138 kV Line 44: 
14 Bruni Sub 138/69 kV Transformer 

15 Pave Paw-Like Oak 69 kV Line 

16 Austrop-Sandow Switch 345 kV Line 
4.16-7 

17 Brays-Hiram Clarke 138 kV Line 
..,,, 

Legend 	None 
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Figure 5.8: Projected 2020 and 2023 Constraints 



Proposed 

transmission 
for LP&L 

integration 

EXHIBIT BRK-6 
PAGE 39 OF 43 

oqi?) e'd 	 !•it€earelt.tIky:t 

Recently, utilities either not currently connected to, or not fully connected to, the ERCOT 
grid have proposed switching all or parts of their systems into ERCOT. Following is a 
brief description of the Lubbock Power and Light and Rayburn Country Electric 
Cooperative proposals. 

,;:•ok•, 	• -;,1 

Currently, the Lubbock Power and Light (LP&L) system is connected to the Southwest 
Power Pool (SPP) grid in the Eastern Interconnection. In 2015, LP&L expressed a desire 
to disconnect a majority of its system, including approximately 490 MW of load, from the 
SPP grid and connect it to the ERCOT grid. The PUCT asked ERCOT to perform an 
integration study for the LP&L system. Figure 6.1 shows the location of Lubbock relative 
to the ERCOT transmission system. 

. Existing Transmission Lines 	pi Proposed Transmission Lines 

Counties Currently in ERCOT 

Figure 6.1: Lubbock Integration 
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ERCOT's Lubbock Integration study focused on identifying the most cost-effective 
transmission facilities necessary to integrate the LP&L system into the ERCOT grid while 
meeting the applicable reliability standards. The study, which was completed in June 
2016, included a recommendation for the transmission facilities ERCOT preferred should 
LP&L integrate into the ERCOT grid. The recommended transmission facilities were 
estimated to cost $364 million. 

Following ERCOT's filing of the Lubbock Integration study, the PUCT asked ERCOT and 
SPP to perform a full impact analysis of the potential LP&L system move to ERCOT. 
ERCOT and SPP jointly created a study scope for the analysis and then separately 
performed the requisite studies. Both ERCOT and SPP filed their impact studies with the 
PUCT in June 2017; these studies are available online in PUCT docket 47576, The PUCT 
is expected to determine if the LP&L system move to ERCOT is in the public interest in 
2018. 

Rayburn Country Electric Cooperative (RCEC) has a total peak load of about 1,000 MW, 
Most of this load is within the ERCOT system; however, approximately 190 MW is served 
from 138 kV transmission facilities within the Eastern Interconnection on the SPP grid. 
The 190 MW load served from the Eastern Interconnection is located in Kaufman, Van 
Zandt, Henderson and Anderson Counties. RCEC seeks to transfer this 190 MW load 
and most of the associated 138 kV transmission facilities from the Eastern 
Interconnection into ERCOT by December 2019 with the aim of having the entire RCEC 
load being served by ERCOT transmission facilities at the conclusion of this proposed 
transfer. RCEC and Lone Star Transmission performed a joint study and identified a 
preferred transmission interconnection option, with an estimated cost of $38 million, to 
integrate these facilities into the ERCOT grid. 

The PUCT asked ERCOT to perform an integration study for the RCEC load. ERGOT 
concluded its study, agreeing with the RCEC and Lone Star Transmission preferred 
option. ERCOT filed the study report with the PUCT in June 2017 (available in PUCT 
docket 47342). The PUCT also asked ERGOT and SPP to perform a full impact analysis 
of the potential move. This impact analysis is expected to be completed in early 2018. 
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ERCOT currently has five asynchronous ties to other grids. There are two connections to 
the Eastern Interconnection with a total capacity of 820 MW. The other three ties are to 
the Mexican system and have a total capacity of 430 MW. These ties allow for ERCOT 
and the connecting grids to exchange power in emergencies and for entities to trade 
power between the grids on a commercial basis. 

Southern Cross Transmission has proposed building a 2,000 MW merchant tie between 
ERCOT and the Eastern Interconnection. The tie would connect into the existing ERCOT 
system in Rusk County and in the Eastern interconnect would terminate in eastern 
Mississippi. Power would flow between terminals via an approximately 400-mile High 
Voltage Direct Current (HVDC) line. The developer expects to begin commercial 
operation in the third quarter of 2022. 

The PUCT has granted conditional approval for the facilities necessary to connect the 
Southern Cross project to ERCOT. However, due to the unique commercial nature and 
size of the tie, the PUCT has asked ERCOT to complete 14 directives to accommodate 
the project. The outcome of some of the directives may include changing ERCOT Bylaws, 
Protocols, or guides. ERCOT began working with stakeholders on these directives in 
2017. 
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For general communications and queries, the public can submit a request for information 
at: http://www.ercot.com/about/contact/inforequest  

Media 
Robbie Searcy 
51 2-225-721 3 

Regulatory and Government Relations 
Shelly Botkin 
51 2-225-71 77 

ERCOT Home Page: http://www.ercotcorn  

Market Information System: https://mis.ercot.corn/pps/tibco/mis  
Users must obtain a digital certificate for access to this area. Folders in this area include 
data, procedures, reports and maps for both operations and planning purposes. Helpful 
information that can be found on this site includes the following: 

• Generation Project interconnection Information 

• Regional Planning Group Information 

• Steady-State Base Cases 

• System Protection Data 
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This report was prepared by the Electric Reliability Council of Texas (ERGOT) staff. It is 
intended to be a report of the status of the transmission system in the ERCOT region and 
ERCOT's recommendations to address transmission constraints. Transmission system 
planning is a continuous process. Conclusions reached in this report can change with the 
addition (or elimination) of plans for new generation, transmission facilities, equipment, or 
loads. Information on congestion costs presented herein is based on the most recent 
settlement calculations at the time of the development of this report. Future settlements 
as well as ERCOT Board of Directors and Public Utility Commission of Texas directives 
may change the figures presented herein. 

ALL INFORMATION CONTAINED HEREIN IS PROVIDED "AS IS" WITHOUT ANY 
WARRANTIES OF ANY KIND. ERCOT, ITS ELECTED AND APPOINTED OFFICIALS, 
EMPLOYEES AND ASSIGNS MAKE NO REPRESENTATIONS WITH RESPECT TO 
SAID INFORMATION AND DISCLAIM ALL EXPRESS AND IMPLIED WARRANTIES 
AND CONDITIONS OF ANY KIND, INCLUDING WITHOUT LIMITATION, 
REPRESENTATIONS, WARRANTIES OR CONDITIONS REGARDING ACCURACY, 
TIMELINESS, COMPLETENESS, MERCHANTABILITY, OR FITNESS FOR ANY 
PARTICULAR PURPOSE. 

The specific suitability for any use of the report and its accuracy should be confirmed by 
the person or entity choosing to make such use. Use of any of the information in this 
report is solely at the user's risk. 

ERGOT ASSUMES NO RESPONSIBILITY TO YOU OR ANY THIRD PARTY FOR THE 
CONSEQUENCES OF ANY INTERRUPTION, INACCURACY, ERROR OR OMISSION, 
RESULTING FROM THE USE OF INFORMATION CONTAINED IN THIS DOCUMENT. 
ERCOT SHALL NOT BE LIABLE TO YOU OR ANY THIRD PARTY FOR, AND BY USING 
THE INFORMATION CONTAINED IN THE DOCUMENT YOU AGREE TO INDEMNIFY 
ERCOT. ITS DIRECTORS. OFFICERS, EMPLOYEES, AND REPRESENTATIVES FOR 
ANY CLAIM, DAMAGES, OR LOSSES RESULTING FROM, DAMAGE OF ANY KIND 
ARISING DIRECTLY OR INDIRECTLY OUT OF OR RELATING TO YOUR USE OF THE 
INFORMATION CONTAINED IN THIS DOCUMENT (INCLUDING ANY BREACH OF 
THIS AGREEMENT), INCLUDING, BUT NOT LIMITED TO, ANY LOST PROFITS, LOST 
OPPORTUNITIES. SPECIAL INCIDENTAL, DIRECT. INDIRECT OR CONSEQUENTIAL 
DAMAGES, EVEN IF ERCOT IS ADVISED OF THE POSSIBILITY OF SUCH DAMAGE 
OR OF A CLAIM. OR POTENTIAL CLAIM, BY ANOTHER PARTY. INCLUDING CLAIM 
FOR PUNITIVE DAMAGES. 
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Executive Summary 

Oncor proposes to construct the Far West Texas Project 2, a Far West Zone transmission project 

consisting of the following elements: 

• Construct a new approximately 40-mile 345 kV line on double-circuit structures with one circuit 

in place from Sand Lake Sw. Sta. to Solstice Sw. Sta. Oncor will build half the line from Sand Lake 

and AEP will build half the line from Solstice. 

o Sand Lake 345 kV Sw. Sta. additions including two 600 MVA, 345/138 kV autotransformers. 

• Install the second circuit on the Riverton —Sand Lake 345 kV Line structures. Connect the new 

circuit from Riverton 345 kV Sw. Sta.to Sand Lake 345 kV Sw. Sta. to create the new Riverton — 

Sand Lake 345 kV Line. 

o Install the second 345 kV circuit on the Odessa EHV — Riverton 345 kV Line structures (Moss — 

Riverton 345 kV Line) 

o Construct the new Kyle Ranch Tap 138 kV Sw. Sta. in the Wink — Riverton double-circuit 138 kV 

Line 

o Construct a new approximately 20-mile 138 kV line on double-circuit structures with one circuit 

in place from Kyle Ranch 138 kV Substation to Riverton 138 kV Sw. Sta. 

• Construct a new approximately 20-mile 138 kV line on double circuit structures with one circuit 

in place from Owl Hills 138 kV Substation to Riverton 138 kV Sw. Sta. 
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This $194 million Tier-1 project in Reeves, Loving, and Pecos counties is recommended for construction 

to meet a Summer 2023 in-service date. This projected date may change based on requirements 

surrounding timing for environmental assessment, certification/licensing request and regulatory 

approval, land/rights-of-way acquisition, or other project related requirements. The need date may also 

be sooner based on the timing of new load additions in the area. 

In June 2017, the ERCOT Board of Directors approved a portion of the Far West Texas Project, which 

included construction of two new 345 kV lines and autotransformer additions. In ERCOT's independent 

review of the project, ERCOT indicated that the approved project could serve up to 717 MW along the 

Oncor Wink — Culberson Yucca Drive — Culberson 138 kV transmission lines (The Culberson Loop) before 

other transmission system improvements would be required. ERCOT also identified future 

augmentations to the approved project that could serve up to 1037 MW. 

Oncor has contractually confirmed load additions of 1013 MW that surpass ERCOrs indicated 717 MW 

limit for the approved Far West Texas Project. Additionally, known potential load additions may bring 

the total to 1339 MW. With these additions of load, expansion of the approved Far West Texas Project is 

needed to address reliability requirements and ensure the transmission system in the area is able to 

meet this load demand. 

The Far West Texas Project 2 will complete the 345 kV loop between Riverton and Solstice, providing 

additional injection points into Oncor's Wink — Culberson - Yucca Drive 138 kV transmission lines (The 

Culberson Loop). The project will also add new network connections that will increase reliability, provide 

additional load serving capacity, support voltage conditions, enable clearances, and increase operational 

flexibility. 

Oncor Electric Delivery Company LLC l Far West Texas Project 2 

BK SJ CW MW PB EN 02/01/2018 
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Introduction 

This report describes the need to construct the Far West Texas Project 2 in Loving, Reeves, and Pecos 

counties. 

In June 2017, the Electric Reliability Council of Texas (ERCOT) Board of Directors approved a portion of 

the Far West Texas Project, a Tier 1 transmission project to address several unacceptable voltage and 

transmission facility loading conditions on Oncor and American Electric Power (AEP) facilities in the far 

west region. ERCOT's analysis of the project reviewed immediate system needs based on existing loads 

and loads with signed Facility Extension Agreements (FEAs). As such the approved project elements 

were a subset of the proposed Far West Texas Project and included the new radial Odessa EHV — 

Riverton 345 kV Line, the new radial Bakersfield — Solstice 345 kV Line, two 345/138 kV 

autotransformers at Riverton, and two 345/138 kV autotransformers at Solstice. 

In the independent review for the Far West Texas Project, ERCOT performed voltage stability analysis 

which indicated that the maximum load serving capability for the approved project was 717 MW along 

Oncor's Wink — Culberson 138 kV Line and the Yucca Drive — Culberson 138 kV Line, referred to as The 

Culberson Loop. ERCOT also indicated future expansion options for the Far West Texas Project to 

increase the load serving capacity up to 1037 MW. Expansion options included the need to connect the 

two radial 345 kV lines and install a Synchronous Condenser. 

Oncor has continued to see large load growth along these transmission lines due to expansion of the oil 

and natural gas industry and recently submitted the Far West Texas Dynamic Reactive Devices (DRD) 

Project in December 2017 to address near term load increases in the 2019 timeframe. Additional large 

requests for electric service along these lines have been received, which will require expansion of the 

Far West Texas Project elements approved in 2017, including connection of the radial Odessa EVH — 

Riverton and Bakersfield — Solstice 345 kV Lines. 

Purpose and Necessity 

Luad Growth 

Oncor has continued to see load growth in the Delaware Basin served by Oncor's existing Wink — 

Culberson 138 kV Line and the Yucca Drive — Culberson 138 kV Line, referred to as The Culberson Loop. 

Since the RPG approval of the Oncor/AEP Far West Texas Project in May 2017, Oncor has continued to 

receive numerous new load additions from HV customers, many of which have requested in-service for 

their facilities beginning in the year 2018. As a result, Oncor recently submitted the Far West Texas DRD 

Project submittal, in which confirmed load service requests had reached 790 MW by 2022. 

The immediate urgency for the Far West DRD Project is driven by needs to address operational and 

reliability issues before the new 345 kV lines can be built. Further long-term improvements for the 

region are still needed as the net load in The Culberson Loop continues to grow beyond the current 

capacity. Both during and after Oncor completed its Far West Texas DRD Project studies, Oncor has 

continued to see new contracted loads that will increase the total peak load served in The Culberson 

Loop to 1013 MW. 

Oncor Electric Delivery Company LLC l Far West Texas Project 2 
BK SJ CW MW PB EN 02/01/2018 
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Table 1 below shows the confirmed load requests and the total projected non-coincident summer peak 

loads for The Culberson Loop. The values shown under Confirmed Load Requests includes only 

confirmed additions through the ERCOT 2017 Annual Load Data Request (ALDR) process and high 

voltage (HV) customers with contractually signed obligations. This data alone, however, provides an 

incomplete picture of the future load in this area because it fails to consider future load growth beyond 

what is contractually committed at the moment of study. In addition to new customers that have signed 

agreements, there are a number of new load additions in discussion that could potentially add 

approximately 300 MW of load to The Culberson loop beyond the load totals described above. The Total 

Projected Load Additions shown in Table 1 include pending additions that are in the study and 

contractual discussion stages between Oncor and customers, and have a probable likelihood of bringing 

the total load served in the loop to 1339 MW by 2023. 

Confirmed Load Requests 

2017 2018 2019 2020 2021 2022 

Total (MW) 300.6 580.2 775.4 893.0 964.4 1013.1 

Total Projected Load Additions 

Total (MW) 300.6 670.3 983.8 1163.4 1292.0 1339.8 
1- Total ProjeCad Load (!AW) Sr-.:rvec; 	Thr, CL:lberFenop 

Table 2 below shows a timeline of how the total Oncor load forecast for The Culberson Loop has 

changed over the last few years. The Total Load Forecast column shows what the total confirmed load 

projection was at the particular time shown in the Forecast Date column. The Timing Description column 

shows what RPG project was in progress at that same particular time. 

Forecast Date Total Load Forecast Timing Description 

02/2013 148 MW Permian — Culberson Submittal 

02/2016 252 MW Riverton — Sand Lake Submittal 

04/2016 425 MW Far West TX Project Submittal 

05/2017 596 MW Far West TX Project Approval 

10/2017 790 MW Far West DRD Project Submittal 

01/2018 1013 MW Far West TX Project 2 Submittal 

01/2018 1339 MW (w/load under 

discussion but unsigned) 

Far West TX Project 2 Submittal 

5,- rvcd from Itc 

This table illustrates the rapid new load requests this area of the ERCOT system has received in a 

relatively short time frame and the need for system planning in this area to extend beyond contractually 

committed loads. The speed of growth at which many of these customers are coming online makes it 

difficult to construct and operate facilities to adequately serve the load in a timely fashion, makes 

accurately studying this area of the ERCOT system difficult, and results in plans that are potentially 

insufficient shortly after they are created. Restricting planning to the contractually committed load 

forecast for projects in this area provides no margin of error for this rapid growth. 

Oncor Electric Delivery Company LLC I Far West Texas Project 2 

BK SJ CW MW PB EN 02/01/2018 
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For example when Oncor submitted the original Far West Texas Project to RPG in 2016, the forecast at 

that time for 2021 was 425 MW. Today Oncor forecasts that its 2018 peak load for this area will be 580 

MW. Another good example of this dramatically increasing load growth is the load additions that 

occurred during the course of Oncor's preparation of the DRD project submittal. During Oncor's studies, 

the ultimate totals for The Culberson Loop increased from 790 MW to 1013 MW in the span of a few 

months. In addition, the total load forecast for The Culberson Loop already exceeds ERCOT's expected 

load serving capability for the approved Far West Texas Project (717 MW), well before CCN applications 

can even be filed with the Public Utility Commission for the new 345 kV lines. 

Based on this recent history, it is reasonable to expect that the total net load may increase throughout 

the RPG review process and will be higher upon completion of ERCOT's independent review. Planning 

beyond the signed contractual numbers is paramount for this area of the ERCOT grid which is seeing 

rapidly increasing load growth. As a result, Oncor recommends planning studies be performed beyond 

the contracted total load of 1013 MW and to the potential load of 1339 MW. 

Base Case Analysis 

In the original Far West Texas Project April 2016 submittal, Oncor identified numerous contingencies 

that resulted in unacceptable voltage conditions. Studies showed that in 2021, multiple P6 and P7 

branch outages would result in unsolved contingencies during load flow analysis. ERCOT saw similar 

issues and performed sensitivity studies on the area as part of the RPG review process. ERCOT's 

independent review determined that as load grows in the area, further improvements to the approved 

Far West Texas Project would be needed. Ultimately ERCOT indicated that closing the 345 kV loop 

between Riverton, Sandlake, and Solstice would be needed if load reached 917 MW and the addition of 

a dynamic reactive device (DRD) such as a Synchronous Condenser would be needed if load reached 

1037 MW. 

The current confirmed and future potential forecast of 1013 MW and 1339 MW exceed ERCOT's original 

study thresholds. Due to the near term load increases in the 2018-2020 timeframe before the Odessa 

EHV — Riverton 345 kV Line can be built, Oncor recommended the acceleration of the reactive 

compensation piece of ERCOT's original Far West Texas Project recommendations with the Far West 

DRD Project. 

With the new updated load totals, Oncor performed studies using the ERCOT Steady State Working 

Group (SSWG) 2023SUM case published in October 2017 and the ERCOT Dynamics Working Group 

(DWG) 2023SP case published in Spring 2017 as the base cases. Table 3 below shows a summary of the 

adjustments that were made to the cases for simulations in the updated study. 

Case Adjustment Description 

Outage of West of Pecos Solar Generation Outage of solar generation to simulate night time 

conditions. 

Outage of Permian Basin SES Generation Permian Basin is normally fully dispatched in the 

ERCOT Regional Transmission Plan (RTP) base 

cases as well as the Steady State Working Group 

(SSWG) base cases. However in real-time 

Oncor Electric Delivery Company LLC Far West Texas Project 2 
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7 



EXHIBIT BRK-7 
PAGE 8 OF 17 

operations, Permian Basin is not normally running 

and is not intended to be a 24/7 continuous 

operating generator. As a result, Permian Basin 

generation being offline is a reasonable scenario 

and a variation that would more closely mimic 

real-time operations. The results of studies in this 

area demonstrate worse operating conditions 

when the Permian Basin Plant generation is 

unavailable, and should be considered in analysis. 

Updates for confirmed load additions 

(Total 1013 MW) 
New HV points-of-delivery (PODs) and existing 

substation load updates were made per the MW 

values shown in Table 1 within The Culberson 

Loop. Load point changes can be found in the 

project file submissions. 

Updates for potential load additions 

(Additional 326 MW) 
New HV points-of-delivery (PODs) were added 

based on the expected connection locations and 

load projections provided by customers currently 

in the contractual discussion process. These 

customers and their data are considered private 

and confidential. 

Addition of the Far West Texas DRD Project Two 250 MVAR, 138 kV STATCOMs at Owl Hills Tap 

Sw. Sta. Please see Oncor's Far West Texas DRD 

RPG Submittal from December 2017 for details. 
Tztle 	Case. 

Oncor studies show that even with the approved Far West Texas Project and dynamic reactive devices in 

place, the increased load additions will result in additional violations of the NERC standard TPL-001-04 

reliability criteria. Steady state contingency analysis for the 2023 base case shows that loss of the radial 

Odessa EFIV — Riverton 345 kV Line, a NERC category P1.2 contingency, results in multiple voltage 

violations along The Culberson Loop. Figure 1 below shows the voltage response of buses along The 

Culberson Loop when opening this line without a fault, while Figure 2 below shows the single circuit 

outage without a fault. 

Oncor Electric Delivery Company LLC !Far West Texas Project 2 
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The result indicates that a single-line outage of the radial 345 kV transmission line will result in a service 

interruption to all customers served within The Culberson Loop (1013 MWs of load in 2022). This 

analysis also indicates that taking a clearance on the radial 345 kV line will be problematic. As a result, 

there is an urgent need to close the loop and create an alternative transmission feed for the 345 kV 

source at Riverton when the load reaches the 1013 MW level. Creating this bi-directional feed would 

address these criteria violations and increase operational flexibility of the radial 345 kV line. It should be 
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noted that this need date may be sooner, potentially as soon as 2020, based on potential load additions 

that are currently in contractual discussion as shown in Table 1. 

Steady state contingency analysis for the 2023 base case identified additional category P1.2 and P7.1 

contingencies that resulted in voltage violations under NERC Standard TPL-001-4 reliability criteria. 

There are six (6) different contingencies that result in the remaining line sections of The Culberson Loop 

to be insufficient to maintain adequate system operating conditions, resulting in an unsolved power 

flow. In addition, there are fifteen (15) different contingencies that result in multiple buses in The 

Culberson Loop being below acceptable voltage limits. 

These studies show that multiple contingencies result in buses along The Culberson Loop being unable 

to recover to acceptable voltage levels as defined in the ERCOT Planning Guide Section 4.1.1.4. 

Acceptable voltage limits are defined as 0.90 per unit to 1.05 per unit in the post-contingency state 

following the occurrence of any operating condition in categories P1 through P7. These scenarios would 

ultimately result in loss of service to these customers. 

Figure 3 below shows the same voltage response after loss of the Odessa EHV — Riverton 345 kV Line at 

the confirmed 1339 MW load level with the 345 kV loop closed. While voltage levels are able to 

eventually recover to acceptable levels post-contingency, there is some uncertainty as seen in the 

fluctuations prior to recovery. This particular simulation assumed that 10% of customer motors included 

voltage protection set to trip if their respective bus voltages were below 0.80 PU for 30 cycles. The 

abrupt vertical change in the plot at about 1.5 seconds indicates that many customer motors did trip on 

voltage protection during the simulation. 

EVENT PI 2 Pit rturtn.Ods,..01 oo  

ntne.s. 

Figure 5 — Dynamic Voltage Response of The Culberson Loop for P1.2 (Odessa EHV — Riverton 345 kV Line) 
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Uncertainties in customers motor behavior and protection create unknowns in the study results since 

estimations must be made for the dynamic load models. Majority of the loads served within The 

Culberson Loop are oil and gas customers who employ voltage sensitive electric equipment and motors 

in their operations, and have varying operational practices and philosophies on protection of their 

equipment. This increases the need for some margin to be provided in the proposed solution beyond 

the contracted load amount. Otherwise, the reliability of the transmission grid in the area could be 

dependent on customer owned protection and customers tripping their load. Furthermore, there is no 

indication that the system would support reconnection of customer load during this compromised 

condition. 

Operaticnal Concerns 

Oncor currently has remedial operational schemes in place to mitigate post-contingency voltage 

violations in the area until additional facilities can be built to reliably serve the increasing load. 

Additional operation schemes will be needed as load within The Culberson Loop continues to grow. This 

may include various low voltage load shed schemes, transfer trip schemes, and load restoration 

procedures. In some instances, these measures will prevent the ability to reclose after a system event 

and prohibit eventual restoration of customers electricity service. They may also limit operational 

flexibility in switching out failed equipment and restoring loads radially, putting potentially hundreds of 

megawatts at risk depending on the outage scenario. 

As shown above in studies, taking an outage of the radial Odessa ENV — Riverton 345 kV Line may be 

problematic due to the reliance on the circuit for reliability of the area. This will only make an already 

difficult area to operate more difficult since this area of the transmission system has limited amount of 

transmission infrastructure. As load grows in the area, this system will become heavily reliant on the 

lone 345 kV source. 

Table 4 shows a comparison matrix of the various stages of The Culberson Loop transmission system. 

Many contingencies result in significant consequential load loss. In addition, Under Voltage Load Shed 

(UVLS) will be required to restore the system to acceptable voltage levels. Since there are currently no 

mitigation alternatives to UVLS for restoring system voltage within The Culberson Loop, the out-of-

service load will remain without power until the initiating problem can be corrected. 
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Year/Season 

Load Level 

(MW) putage 

NERC 

Category 

Consequential 

Load Loss (MW) 

Minimum 

UVLS (MW) 

Max Load at Risk 

(MW) 

Max Load at Risk 

(Percent of Total) 

P7 169 

P7 164 
2018 Spring 470 65 238 50% 

P7 114 

Specific contingency P1 105 

P7 190 
definitions redacted for P7 173 

2016 Fall 521 

security purposes. 
70 260 50% 

P7 120 
 

P1 108 

P7 217 

2019 Spring 647 01 112 75 292 45% 

P1 105 

27 223 

P7 150 
2019 	all 655 75 298 455, PI 116 

P1 107 

.7 441 

91 295 

P7 152 
2022 Fall 1013 75 516 51% 

91 146 

97 127 

Pi. 103 

4 - Potential Loss or Load 

As the system topology changes and more load is connected, these temporary operational measures will 

likely remain in place to provide margin and mitigate unresolved issues until projects are constructed. It 

should be noted that with the large number of new HV customers being connected to these lines over 

the next couple years, there will be a significant number of planned outages along The Culberson Loop, 

further adding to the complexity of operating the system in this area and consistently placing these lines 

in an N-1 state. As a result, this area of the system will present multiple operational challenges until 

appropriate facilities such as the Far West DRD Project and the future 345 kV infrastructure are built. 

While these temporary solutions are not project alternatives, they will be needed since studies show 

that, without these solutions in place, the system cannot maintain post-contingency system voltage in 

accordance with NERC TPL-001-4 requirements. 
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Project Description 

The original Far West Texas Project RPG submittal in 2016 included a full 345 kV loop between Odessa 

EHV, Moss, Riverton, Sand Lake, Solstice, and Bakersfield. In addition, it included provisions for future 

load growth by enabling the installation of new autotransformers at stations along the proposed 345 kV 

transmission lines. This proposed project would complete the original proposed project by closing the 

345 kV loop and installing additional autotransformers to mitigate the previously discussed violations. In 

addition, new 138 kV network connections are recommended to provide additional voltage support and 

load serving margin. 

The proposed project estimated cost is $194 million and consists of the following elements: 

• Construct a new approximately 40-mile 345 kV line on double-circuit structures with one circuit 

in place from Sand Lake Sw. Sta.to Solstice Sw. Sta. Oncor will build half the line from Sand Lake 

and AEP will build half the line from Solstice. 

• Expand the Sand Lake Sw. Sta. to install a 345 kV ring-bus arrangement with two 600 MVA, 

345/138 kV autotransformers. 

• Install the second circuit on the Riverton —Sand Lake 345 kV Line structures. Connect the new 

circuit from Riverton 345 kV Sw. Sta.to Sand Lake 345 kV Sw. Sta. to create the new Riverton — 

Sand Lake 345 kV Line. 

• Install the second 345 kV circuit on the Odessa EFIV — Riverton 345 kV Line structures (Moss — 

Riverton 345 kV Line) 

• Construct the new Kyle Ranch Tap 138 kV Sw. Sta. in the Wink — Riverton double-circuit 138 kV 

Line 

• Construct a new approximately 20-mile 138 kV line on double-circuit structures with one circuit 

in place from Kyle Ranch 138 kV Substation to Riverton 138 kV Sw. Sta. 

• Construct a new approximately 20-mile 138 kV line on double circuit structures with one circuit 

in place from Owl Hills 138 kV Substation to Riverton 138 kV Sw. Sta. 

Second 345 kV Circuit 

As shown in the studies, outage of the radial Odessa EHV — Riverton 345 kV Line will be prohibitive. As a 

result, addition of the 2nd  circuit to the approved Odessa EHV — Riverton 345 kV Line was considered and 

would thus address the single circuit outage concerns. The second circuit would physically share 

common structures with the Odessa EFIV — Riverton 345 kV Line, but would electrically be connected 

from the Moss 345 kV switching station. Hence the second circuit would be the new Moss — Riverton 

345 kV Line, which is estimated to be 85 miles. 

The addition of the second 345 kV circuit would address the P1.2 contingency concerns. The voltage 

response after loss of the Odessa EFIV — Riverton 345 kV Line is shown below in Figure 6. 
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Figure 6 — Dynamic Voltage Response of The Culberson Loop for P1.2 (Odessa EHV — Riverton 345 kV Line) 

Constructing the second circuit at the same time as the initial circuit would provide economic cost 

savings, address the P1.2 contingency, and increase operational flexibility in taking an outage on the 

single 345 kV circuit. In addition, it takes advantage of mobilized resources during initial construction of 

the Odessa EHV — Riverton 345 kV Line and avoids the need to return for construction on a newly built 

transmission facility. Oncor estimates the additional cost to install the second circuit during the 

construction of the Odessa EFIV — Riverton 345 kV Line to be $32m (included in the proposed project 

estimate). This cost is approximately 50% less than the cost of coming back to install the second circuit 

at a later time due to reduced access, environmental and mobilization costs in addition to significant 

construction efficiencies. 

New 138 kV Lines 

In order to provide transmission facilities necessary to interconnect new customer loads in the area, 

Oncor has multiple projects to construct new 138 kV lines in the area. Example projects include the 

Riverton — Sand Lake 138 kV Line, Riverton — Tunstill 138 kV Line, and Orbison Tap — Balding 138 kV Line. 

With multiple radial taps being extended from the main lines of The Culberson Loop, there are concerns 

for reliability and operational flexibility, especially with the large size of these loads. 

Interconnecting some of these radial lines and converting service from radial to normal looped service 

would not only address reliability concerns for the radially served loads, but also strengthens the 

transmission system by creating a more networked system to support voltage conditions and allow 

operationally flexibility for outages. 

Oncor currently has plans to extend radials for the Owl Hills Tap — Owl Hills 138 kV Line and the Kyle 

Ranch Tap — Kyle Ranch 138 kV Line for new load serving substations within the Delaware Basin. These 

radial line extensions to serve new loads are Tier 4 Neutral projects in accordance with ERCOT Protocol 

Oncor Electric Delivery Company LLC I Far West Texas Project 2 
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Section 3.11.4.4 (e). These new loads were included in the base case analysis with CCN filings planned by 

Oncor in the near future. 

Ultimately, connecting these lines back to another switching station, such as Riverton, will provide such 

network connections and provide further paths for the future planned 345 kV injection point there. 

Oncor studies showed that at the 1339 MW level, these new 138 kV connections could successfully 

mitigate the voltage violations mentioned previously in addition to the operational and reliability 

benefits described. This also provides additional transmission infrastructure in areas where little to none 

exists, and provides infrastructure to establish substations closer to customer's locations in the 

Delaware Basin. 

Diagram 

Figure 7 below shows the diagram of the proposed Far West Texas Project 2. The dotted lines depict the 

transmission line elements and the yellow depicts associated station work of the proposed Far West 

Texas Project 2. 
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Alternatives 

In ERCOT's independent review of the Far West Texas Project, ERCOT reviewed up to 40 different 

alternatives to the original proposed Far West Texas project. The alternatives included variations of 

different 138 kV and 345 kV transmission lines and reactive compensation devices. 

In its evaluation of the alternatives, ERCOT identified two main options to augment the ultimately 

approved Far West Texas Project. Both options involved closing the 345 kV loop with added 

autotransformer capacity at Sand Lake Sw. Sta. 

Option 1 

• Addition of the 345 kV Line between Riverton — Sand Lake 

• Installation of one 345/138 kV autotransformer at Sand Lake 

• Construction of new 345 kV Line from Sand Lake to Solstice 

Option 2 

• Addition of 345 kV Line between Riverton — Sand Lake 

• Installation of one 345/138 kV autotransformer at Sand Lake 

• Construction of new 345 kV Line from Sand Lake to Solstice 

• Installation of 200 MVAR Synchronous Condenser at Culberson 

ERCOT's study for the Far West Texas Project indicated that the load serving capacity within the 

Culberson Loop for Option 1 would be up to 917 MW and for Option 2 up to 1037 MW. In combination 

with Oncor's recently submitted Far West DRD Project, Oncor's proposed solution closely mirrors 

ERCOT's recommended Option 2 by closing the 345 kV loop and adding dynamic reactive support. 

With the current forecast (1013 MW) approaching the load serving capacity of ERCOT's Option 2 (1037 

MW) and the potential 1339 IVIW load level imminent, additional expansion from the full build out of 

the Far West Texas Project is needed. As mentioned previously, the need to plan and build facilities 

beyond the signed contractual numbers is paramount for this area. This is especially important for 

future 345 kV improvements which need sufficient margin in order to ensure a robust and resilient 

solution for the area. 

Installation of the new Far West Texas DRDs alone will not address new planning criteria violations that 

result from the increases in load. In addition, the DRDs alone would not close the 345 kV loop, leaving 

both the Odessa EHV — Riverton and the Bakersfield — Solstice 345 kV lines in radial configurations and 

susceptible to single outages. As mentioned previously in this report, single contingency loss of the 

Odessa EFIV — Riverton 345 kV line, and the subsequent outage of the two Riverton 345/138 kV 

autotransformers results in unacceptable voltage conditions in The Culberson Loop. 

Another relatively straight forward alternative to augment the existing project is to complete the full 

345 kV loop between Odessa EHV — Moss — Riverton —Sand Lake — Solstice — Bakersfield as full double-

circuit 345 kV lines. While this would increase operational flexibility and aid the voltage recovery post- 
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contingency, Oncor studies show that this alone would not address individual contingency violations 

within the Culberson Loop at the 1339 MW level. Oncor steady-state analysis showed that there would 

still be multiple contingencies that would result in the remaining buses in The Culberson Loop to be 

below acceptable ranges. 

Subsynchronous Resonance Impact 

A topology screening assessment was performed to identify new potential Subsynchronous Resonance 

(SSR) vulnerabilities within the ERCOT system as a result of the proposed project. The assessment 

revealed that system changes required by the proposed project did not result in any generation 

resources becoming radial to series capacitors in the event of less than 14 concurrent transmission 

outages. 

Recommendation 

Oncor recommends completion of the original 2016 Far West Texas Project by closing the 345 kV loop 

between Riverton and Solstice and installing autotransformers at Sand Lake. Additionally, Oncor 

recommends that the second circuit on the Odessa ENV — Riverton 345 kV Line structures be installed at 

the same time, as well as the addition of two new 138 kV network connections to provide additional 

voltage support and load serving margin within The Culberson Loop. These projects will effectively 

mitigate reliability issues, provide transmission infrastructure for future loads to connect, and ensure 

infrastructure needs are addressed for the Delaware Basin. 
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Eithar Nashawati 

Director, Assets Planning 

Oncor Electric Delivery 
2233B Mountain Creek Pkwy 

Dallas TX 75211 

Tel 214 743 6679 

Fax 972 263 6710 
Eithar Nashawati@oncor corn 

May 14. 2018 

Chad V. Seely 
Vice President, General Counsel and Corporate Secretary 
Electric Reliability Council of Texas. Inc. 
7620 Metro Center Drive 
Austin, TX 78744 

Dear Mr. Seely: 

This letter is a formal request by Oncor Electric Delivery (Oncor) AEP Service Compan.  
(AEPSC), and LCRA Transmission Services Corporation (LCRA TSC) for the Electric 
Reliability Council of Texas (ERCOT) to grant critical designation status for the Rix erton - Sand 
Lake 345 kV Line, Sand Lake - Solstice 345 kV Line, and the Bakersfield - Solstice 345 kV 
Line projects. 

Both the Riverton Sand Lake and Sand Lake - Solstice 345 kV lines and their associated 
station work are currently being reviewed by stakeholders and ERCOT through the ERCOT 
Regional Planning Group (RPG) Project Review Process, as part of The Far West Texas Project 
2. Oncor submitted this project to the RPG on Feb 1, 2018. The Bakersfield - Solstice 345 kV 
Line and its associated station work was previously reviewed by the ERCOT RPG as part of the 
original Far West Texas Project. The Bakersfield - Solstice 345 kV Line received approval by 
the ERCOT Technical Advisory Committee (TAC) in May 2017 and by the ERCOT Board of 
Directors in June 2017. 

The original Far West Texas Project as submitted to the RPG on April 20, 2016, proposed. 
among other things, the new Riverton - Sand Lake and Sand Lake - Solstice 345 kV Lines as 
part of a new 345 kV transmission loop in Far West Texas. ERCOT did not approve these pieces 
of the project in its Independent Review of the Far West Texas Project dated May 23, 2017 based 
on the load projections for the area at the time. At that time, the committed load on the existing 
Oncor Wink Culberson Switch 138 kV Line and the Oncor Yucca Drive Switch - Culberson 
Switch 138 kV Line (together referred to as The Culberson Loop) was expected to be 
approximately 600 MW by 2022. 

In ERCOT s Independent Review of the Far West Texas Project. it indicated that closing the 345 
kV loop from the Riverton to Sand Lake to Solstice switching stations would be needed when the 
load level on The Culberson Loop reached 917 MW, and an additional Dynamic Reactive 
Device would be needed when that load reached 1037 MW. Since that time, load growth in the 
area has significantly outpaced the original study projections for the project. As of February 1. 
2018, Oncor has contractually committed load requests that will cause the total peak load served 
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by The Culberson Loop to exceed 1000 MW in 2022. With the current forecast fast approaching 
the load serving thresholds indicated by ERCOT's Independent Review, these scope additions to 
the original Far West Texas Project are needed as soon as possible. 

Recent studies for when The Culberson Loop load reaches over 1000 MW show that the loss of 
the radial Odessa EHV — Riverton 345 kV Line, a NERC category P1.2 contingency, or the loss 
of the double circuit Odessa EHV — Riverton 345 kV Line (if a second circuit is approved 
between Moss and Riverton), a NERC category P7 contingency, result in multiple voltage 
violations and service interruption to all customers served within The Culberson Loop (1013 
MW of load in 2022). This analysis also highlights the impact that taking a clearance on the 
radial 345 kV line will have on customers since a 345 kV source is critical to maintaining service 
to customers served on The Culberson Loop. 

It should be noted that the load may develop sooner than 2022, potentially as soon as 2020, 
based on potential load additions that are currently in contractual discussion with Oncor. As of 
May 1, 2018, the potential load to be served in The Culberson Loop could reach over 1600 MW 
based on the summation of current customer inquiries. The speed at which many of these 
customers are coming online has already proved the difficulty to planning, designing, 
constructing and operating facilities to adequately and reliably serve the load in a timely fashion. 
The high rate of growth in this area of the ERCOT system makes incremental "wait-and-see" 
plans for transmission facility improvements insufficient for reliable, "on-time" service to 
customers. 

As a result, in order to continue to provide reliable service to significant load in Far West Texas, 
there is now a critical need to close the previously considered 345 kV loop and create an 
alternative transmission feed for the 345 kV source at Riverton as soon as possible. Creating this 
bi-directional feed would address the previously discussed reliability criteria violations, reduce 
the potential for load shedding events, and increase operational flexibility of the radial Odessa 
EHV — Riverton 345 kV line. 

The Riverton — Sand Lake 345 kV Line is a necessary cornponent required to close the 345 kV 
loop from Riverton to Sand Lake to Solstice. After RPG review, in January 2017 ERCOT 
recommended Oncor's Riverton — Sand Lake 138 kV Line project, recommending it to be 
constructed to 345 kV standards but operated initially at 138 kV. Oncor filed its CCN application 
as such on July 21, 2017, with a final decision due from the Public Utility Commission of Texas 
(PUCT) before July 21, 2018. Currently, a Proposal for Decision (PFD) is expected to be 
reviewed at the PUCT Open Meeting on May 10, 2018, in which there were no exceptions filed 
to the PFD's recomrnendation to approve the project. Assuming the new Riverton — Sand Lake 
line will be constructed to 345 kV standards, ERCOT's critical designation for this line's 
upgrade to 345 kV operation will allow for a faster ability to place this new 345 kV circuit into 
service. 

In addition to the Riverton — Sand Lake 345 kV Line, the Sand Lake — Solstice and the 
Bakersfield — Solstice 345 kV Lines are required to close the 345 kV loop. AEP Texas and 
LCRA TSC have been actively working on the CCN Application for the Bakersfield — Solstice 
345 kV Line and plan to file with the PUCT for approval of this line in the Fall of 2018. Oncor 
and AEP Texas will be initiating appropriate environmental and routing assessments for the Sand 
Lake — Solstice 345 kV Line shortly, with plans to also file the CCN application in the Fall of 
2018 concurrent with the Bakersfield — Solstice 345 kV Line application. 
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As mentioned in previous correspondence, Oncor is implementing remedial operational schemes 
to mitigate post-contingency voltage violations in The Culberson Loop area until additional 
facilities can be built to reliably serve the increasing load. This will include various low voltage 
load shed schemes, transfer trip schemes, and load restoration procedures. In some instances, 
these measures will prohibit timely restoration of custorners electricity service, putting 
potentially hundreds of megawatts of continuous process type customer loads at risk of extended 
service interruptions depending on the outage scenario. Without a looped 345 kV source 
supplying The Culberson Loop, reliably serving the expected 1000+ MW of load in that area will 
be problematic. As a result, a critical need exists in this area of the ERCOT system to relieve the 
multiple operational challenges through the construction and operation of the 345 kV 
infrastructure described in this letter. 

It is for these rnultiple operational and reliability needs that Oncor, AEPSC, and LCRA TSC are 
requesting critical designation status for the Riverton — Sand Lake 345 kV Line, the Sand Lake — 
Solstice 345 kV Line, and the Bakersfield — Solstice 345 kV Line. With the critical designation 
and six month administrative review at the PUCT, the in-service dates for these projects could be 
accelerated by six months or more, which would allow the utilities to serve the committed load 
more reliably and minimize the timeframe the system would be subject to the operational risks 
described above. The needed 345 kV infrastructure is critical to the ability to reliably serve loads 
already interconnected as well as the expected load growth in this area of the ERCOT system. 

Best regards, 

.4#.4../k/Ark,ki.„074) 
Eithar Nashawati 
Director — Assets Planning 
Oncor Electric Delivery 

fr. X-14- 
Kristian Koellner 
Director, Transmission Planning 
LCRA Transmission Services Corporation 

"tne.,* 444'4 
Wayman Smith 
Director, Transmission Planning 
AEP Service Company 

CC: 	Warren Lasher 
Woody Rickerson 
Jeff Billo 
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COI.0017,  

June 12, 2018 

Mr. Robert W. Bradish 
Vice President, Grid Development 
American Electric Power 
700 Morrison Road 
Gahanna, OH 43230 

Mr. Eithar Nashawati 
Director - Assets Planning 
Oncor Electric Delivery 
2233-B Mountain Creek Parkway 
Dallas TX 75211 

Kristian M. Koellner, PE 
Director, Transmission Planning 
Lower Colorado River Authority 
P.O. Box 220 
Austin, TX 78767-0220 

RE: Far West Texas Dynamic Reactive Devices and Far West Texas Project 2 

On June 12, 2018 the Electric Reliability Council of Texas (ERCOT) Board of Directors endorsed 
the following Tier 1 transmission project as needed to support the reliability of the ERCOT 
Regional transmission system: 

Far West Texas Dynamic Reactive Devices and Far West Texas Project 2: 

• Construct a new approximately 40-mile 345 kV line on double-circuit structures with 
two circuits in place from Sand Lake 345 kV Switch Station to Solstice 345 kV 
Switch Station 

• Add two new 600 MVA. 345/138 kV autotransformers at Sand Lake 345 kV Switch 
Station 

• Install a new 345 kV circuit on the planned Riverton — Sand Lake double circuit 
structures 

• Install the second 345 kV circuit on the Odessa EHV — Riverton 345 kV line double 
circuit structures between Moss and Riverton (creating a Moss — Riverton 345 kV 
circu it) 

• Construct a new Quarry Field 138 kV Switch Station in the Wink — Riverton double-
circuit 138 kV line 

• Construct a new approximately 20-mile Kyle Ranch Riverton 138 kV line on 
double-circuit structures with one circuit in place from Kyle Ranch 138 kV Substation 
to Riverton 138 kV Switch Station 
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• Construct a new approximately 20-mile Owl Hills — Tunstill — Riverton 138 kV line 
on double circuit structures with one circuit in place from Owl Hills 138 kV Switch 
Substation to Riverton 138 kV Switch Station 

• Install the second 345 kV circuit on the planned Solstice Switch Station — Bakersfield 
Switch Station double circuit structures 

• Install one 250 MVAR STATCOM at Horseshoe Springs 138 kV Switch Station 

• Install one 250 MVAR STATCOM at Quarry Field 138 kV Switch Station 

• Install 150 MVAR static capacitors at Horseshoe Springs 138 kV Switch Station 

• Install 150 MVAR static capacitors at Quarry Field 138 kV Switch Station 

Further, the Board of Directors designated the Riverton — Sand Lake 345 kV line, the Sand Lake — 
Solstice 345 kV line, and the Bakersfield — Solstice 345 kV line critical to the reliability of the ERCOT 
System. Additional details on this project are included in the Attachment A to this letter. 

This project was supported throughout the ERCOT planning process, which included participation 
of all market segments through the ERCOT RPG. ERCOT's recommendation to the Board was 
reviewed by the ERCOT Regional Planning Group and the ERCOT Technical Advisory Committee 
(TAC). ERCOT staff looks forward to the successful completion of the work and is ready to assist 
you with any planning and operations related activities. 

Should you have any questions please contact me at any time. 

D. W. Rickerson 
Vice President, Grid Planning and Operations 
Electric Reliability Council of Texas 

cc: 
Shawnee Claiborn-Pinto, PUCT 
Bill Magness, ERCOT 
Cheryl Mete, ERCOT 
Warren Lasher. ERCOT 
Jeff Bil lo. ERCOT 
Prabhu Gnanam. ERCOT 



EXHIBIT BRK-9 
PAGE 4 OF 30 



EXHIBIT BRK-9 
PAGE 5 OF 30 

Attachment A 



EXHIBIT BRK-9 
PAGE 6 OF 30 



EXHIBIT BRK-9 
PAGE 7 OF 30 
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ERCOT Independent Review of Oncor 
Far West Texas Project 2 and Dynamic Reactive 

Devices 

Version 1.0 

ERCOT 	 May 2018 
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ERGOT Independent Review of the Oncor Far West Texas Project 2 and Dynamic Reactive Devices 	 ERCOT Public 

Document Revisions 

Date 	 Version 	Description 	Author(s) 

05/21/2018 1 0 Final Report Xiaoyu Wang, Ying Li, Priya Ramasubhu 

Reviewed by Prabhu Gnanam, Shun Hsien (Fred) Huang, 

Jeff Billo 

•••• 
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ERCOT Independent Review of the Oncor Far West Texas Project 2 and Dynarnic Reactive Devices 	 ERGOT Public 

1. 	Executive Summary 

In June 2017, the ERCOT Board of Directors endorsed the Far West Texas Project (FWTP), a Tier 1 
transmission project to address the transmission needs both in the Culberson Loop area and the 
Barilla Junction area that could reliably serve the Culberson Loop load up to 717 MW. Since the 
approval of the FWTP project in 2017, Oncor has confirmed that the Culberson Loop has contractually-
confirmed load levels that surpass ERCOTs indicated 717 MW lirnit for the approved Far West Texas 
Project. Therefore, the endorsed FWTP project was assumed to be in-service in 2020 for the purpose 
of this study. 

In December, 2017, Oncor submitted the Far West Texas Dynamic Reactive Devices (DRD) Project 
to the Regional Planning Group (RPG) to rneet the sumrner 2019 Culberson Loop load need. The 
proposed DRD project was estimated to cost $86 rnillion and was classified as Tier 1 project. At the 
time the DRD project was proposed, the Culberson Loop was projected to have 650 MW by 2019 and 
790 MW by 2022 with the inclusion of the existing and confirmed load requests in the area. 

In February, 2018, Oncor submitted the Far West Texas Project 2 (FWTP2) to address reliability 
requirements and ensure the transmission systern in the area is able to meet the projected 
contractually-confirmed load level in the Culberson Loop. The proposed FWTP2 project was 
estimated to cost $194 million and was classified as a Tier 1 project. At the time the FWTP2 project 
was proposed, the Culberson Loop was projected to have 775 MW by 2019 and 1013 MW by 2022 
with the inclusion of the existing and confirmed load requests in the area 

As of April, 2018. Oncor has confirmed that the Culberson Loop now has contractually-confirmed load 
levels of 880 MW for 2019 and 1013 MW for 2022 Oncor has also indicated that additional, known 
potential (not yet contractually-confirmed) !oad increases in the Culberson Loop may push the total to 
1339 MW 

Based on the DRD and FWTP2 proposals, ERCOT completed the combined independent review for 
both projects together to determine the system needs for both near-term and long-term in a cost 
effective manner while providing flexibility to meet potential load growth in this region 

Based on the forecasted loads and scenarios analyzed. ERCOT determined that there is a reliability 
need to improve the transrnission system in Far West Texas. After consideration of several project 
alternatives, ERCOT concluded that the upgrades identified in Option 3 meet the reliability criteria in 
Me most cost effective manner while providing flexibility to accommodate near-term and future load 
growth in the area of study Option 3 is estimated to cost $327 5 rnillion and is described as follows 

▪ Construct a new approximately 40-n-iile 345 kV line on double-circuit structures with two circuits 
in place from Sand Lake Switch Station to Solstice Switch Station 

• Add two new 600 MVA, 345/138 kV autotransformers at Sand Lake 345 kV Switch Station 

• Install a new 345 kV circuit on the planned Riverton — Sand Lake double circuit structures 

• Install the second 345 kV circuit on the Odessa EHV — Riverton 345 kV line double circuit 
structures between Moss and Riverton (creating a Moss — Riverton 345 kV circuit) 

• Construct a new Quarry Field 138 kV Switch Station in the Wink — Riverton double-circuit 138 
kV line 
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• Construct a new approximately 20-mile Kyle Ranch — Riverton 138 kV line on double-circuit 
structures with one circuit in place from Kyle Ranch 138 kV Switch Station to Riverton 138 kV 
Switch Station 

• Construct a new approximately 20-mile Owl Hills — Tunstill — Riverton 138 kV line on double 
circuit structures with one circuit in place from Owl Hills 138 kV Switch Station to Riverton 138 
kV Switch Station 

• Install the second 345 kV circuit on the planned Solstice Switch Station — Bakersfield Switch 
Station double circuit structures 

• Install one 250 MVAR STATCOM at Horseshoe Springs 138 kV Switch Station 

• Install one 250 MVAR STATCOM at Quarry Field 138 kV Switch Station 

• Install 150 MVAR static capacitors at Horseshoe Springs 138 kV Switch Station. 

• Install 150 MVAR static capacitors at Quarry Field 138 kV Switch Station 

Reactive support components, including the STATCOMs and capacitors, should be implemented by 
2019 if feasible to accommodate the projected 880 MW Culberson Loop dernand Remedial 
operational schemes may be required in the Culberson Loop area to mitigate post-contingency voltage 
violations in the near-term until all of the recommended transmission upgrades can be put in-service 
to meet the Culberson Loop area load growth 

• 

2 
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2. 	introduction 

Over the past several years the Far West Texas Weather Zone has experienced high load growth. 

Between 2010 and 2016 the average annual growth rate was roughly 8%. This strong growth rate 

was prirnarily driven by increases in oil and natural gas related demand. Figure 2.1 shows the total 

projected load (MW) served from the Culberson Loop as indicated in the Oncor's Far West Texas 

Project 2 (FWTP2) RPG proposal. 
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Figure 2.1: Total Projected Load (MW) in the Culberson Loop 

Load growth along the Culberson Loop has led to several transmission irnprovernents in the area, 
including the Far West Texas Project (FWTP) which was endorseci by the ERGOT Board of Directors 

in June. 2017. The FWTP ts expected to be impiemented by 2020 and will be able to serve up to 717 

MW of Culberson Loop load Significant new load requests to connect to the Culberson Loop have 

been observed since the approval of FVVTP In 2017 due to growth in the oil and gas activity As of 

April, 2018, the Permian Basin oil and natural gas rig count addition by county. as shown in Figure 

2 2, has increased by 28% compared to April, 2017 Also. rnore than 70% of newly added rigs since 

April 2017 are located in the counties served by the Culberson Loop transmission systern (Culberson, 

Reeves. Ward Crane. Loving, and Winkler Counties) 
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In December, 2017, Oncor submitted to RPG the Far West Texas Dynarnic Reactive Devices (DRD) 
Project. designed to rneet the expected sumrner 2019 Culberson Loop load. The proposed DRD 
project was estimated to cost $86 rnillion and was classified as a Tier 1 project. At the time of the 
DRD project RPG subrnittal, the Culberson Loop load, with the inclusion of all contractually confirmed 
load. was projected to be 650 MVV by 2019 and 790 MW by 2022 The major con-)ponents of DRD 
project proposal were: 

• Construct a new Horseshoe Springs 138 kV Switch Station in the Riverton — Culberson 138 kV 
Double-circuit line 

• Install two 250 MVAR, 138 kV Static Synchronous Compensators (STATCOMs) at Horseshoe 
Spring 138 kV Switch Station 

In February, 2018. Oncor submitted the Far VVest Texas Project 2 (FWTP2) to address reliability 
recluirernents and ensure the transmission system in the area is able to rneet the projected load. The 
proposed FWTP2 project was estirnated to cost S194 million and was classified as a Tier 1 project. At 
the tirne the FWTP2 project was proposed, the Culberson Loop area load, again based on 
contractually confirmed load requests, was projected to serve 775 MV)/ by 2019 and 1013 MW by 
2022 Figure 2.3 shows the proposed FWTP2 The major components of the FWTP2 project proposal 
include. 

a Construct a new approximately 40-mile 345 kV line on double-circuit structures with one circuit 
in place from Sand Lake 345 kV Switch Station to Solstice 345 kV Switch Station 

a Add two new 600 MVA, 345/138 kV autotransformers at Sand Lake 345 kV Switch Station 

• Install a new 345 kV circuit on the planned Riverton — Sand Lake double circuit structures 

a Install the second 345 kV circuit on the Odessa EHV — Riverton 345 kV line double circuit 
structures between Moss and Riverton (creating a Moss — Riverton 345 kV circuit) 

4 
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• Construct a new Quarry Field 138 kV Switch Station in the Wink — Riverton double-circuit 138 
kV line 

• Construct a new approximately 20-mile Kyle Ranch — Riverton 138 kV line on double-circuit 
structures with one circuit in place frorn Kyle Ranch 138 kV Substation to Riverton 138 kV Switch 
Station 

• Construct a new approxirnately 20-rnile Owl Hills — Tunstill — Riverton 138 kV line on double 
circuit structures with one circuit in place frorn Owl Hills 138 kV Switch Station to Riverton 138 
kV Switch Station 

As of April. 2018, Oncor has updated the contractually confirrned Culberson area load to be 880 MW 
by surnrner 2019 and 1013 MW by 2022 Additional load recluests could potentially push the load to 
rnore than 1300 MW in the Culberson Loop. 
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Figure 2.3: Proposed Far West Texas Project 2 

Based on both the DRD and the FWTP2 proposals, ERCOT completed this independent review 
to determine the system needs in the Culberson Loop area and to address those needs in a cost-
effective manner while providing the flexibility to meet near-term and potential long-term load 
growth in this area 
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3. 	Study Assumption and Methodology 

ERCOT performed studies under various systern conditions to evaluate the system need and identify 
a cost-effective solution to meet those needs in the area. The assurnptions and criteria used for this 
review are described in this section. 

3.1. 	Study Assumption 

The primary focus of this review is the Wink — Culberson — Yucca Drive loop transrnission system, 
referred to as the "Culberson Loop." Figure 3.1 shows the system map of the study area. 

Figure 3,1: Transmission System Map of Study Area 

Reliability Cases 

The following starting cases were used in the study: 

• The 2020 West/Far West (WFW) summer peak case frorn the 201 7 RTP reliability case 

• The 2020 Dynamics Working Group summer peak flat start case 

Transmission Topolociy 

The starting case was modified based on input from Oncor to include topolooical changes. switched 
shunt additions and load additions in the study area for both near-term 2019 summer peak and 2022 
summer peak conditions 
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Study Case Loads and Potential Loads 

Oncor provided data regarding increased load projections in the Culherson Loop area. The most 
recent Oncor submittal data included 880 MW for 2019 summer peak and 1030 MW for 2022 surnmer 
peak in the Culberson Loop area. Oncor rnet with ERCOT and shared information on the signed 
customer agreements which confirmed these proposed load additions. 

Sensitivity cases were also created to reflect higher potential load projections frorn Oncor These 
cases contained additional customer load requests that did not yet have firm commitment at the time 
of this independent review. To reflect this "Potential" load growth, the load was increased by 334 MW 
in the Culberson Loop for 2022 summer peak The total load in the Potential Load Case was 
approximately 1347 MW in the Culberson Loop for the Potential Load sensitivity. 

Generation 

Planned generators in the Far West and West Weather Zones that met Planning Guide Section 6.9 
conditions for inclusion in the base cases (according to the 2016 October Generation Interconnection 
Status report), which were not included in the RTP cases, were added. The added generators are 
listed in Table 3.1. 

Table 3.1 Added Generators That Nlet Planning Guide Section 6.9 Conditions (2018 April GIS report) 

GINR Nurnber Project Name MW Fuel County Weather Zone 

14INR0044 West of Pecos Solar 100 Solar Reeves Far West 

Key assumptions applied in this study include the following 

• Wind generation in West and Far West weather zones were set to have a maximum dispatch 
capability of 2 6% of their rated capacity. This assumption was in accordance with the 2016 
Regional Transmission Plan Study Scope and Process document 

• Solar generation was set at 70% of their rated capacity in accordance with the 2016 Regional 
Transmission Plan Study Scope and Process document 

• Considering the oil and gas industry load characteristics (flat load), the most stressed system 
condition is during the night when solar generation is not available. To study this condition. no 
solar generation was dispatched in the study base conditions. 

Capital Cost Estimates 

Capital cost estirnates for transmission facilities were provided by Oncor. AEPSC and LCRA TSC. 
These costs were provided for individual transmission facilities and ERCOT used those values to 
calculate total project costs for various project options 

3.2. 	Criteria for Violations 

The following criteria were used to identify planning criteria violations 

All 100 kV and above busses. transmission lines. and transformers in the study region vvere monitored 
(excluding genera(or step-up transformers). 

• Thermal criteria violations 

- 	Rate A for Normal Conditions 

http /!vtvvy ercot comcontent'NcmIkedocuments_listst77730,2016_RTP_Scope_Process2:1 3 clean Of 
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- Rate Ei for Emergency Conditions 

• Voltage violation criteria 

- 0.95 < V pu < 1.05 Normal 

- 0.90 < V pu < 1.05 Emergency 

- Post Contingency voltage deviations 

• 8% on non-radial load buses 

• Dynamic Stability Analysis 

- NERC TPL-001-4 and ERCOT Planning Guide Section 4 

3.3. 	Study Tools 

ERCOT utilized the following software tools for the independent review of the Far West Texas Project: 

• PSS/e version 33 was used to perform the dynamic stability analysis and in the initial steady-
state case creation to incorporate the TSP idvs files 

• PowerWorld Simulator version 20 for SCOPF and steady state contingency analysis 

• VSAT version 17 was used for voltage stability analysis 

• UPLAN version 10.2.0.19928 

8 
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4. 	Project Need 

The need for a transmission improvement project was evaluated for the Study Case. Table 4.1 
summarized the steady state voltage stability (Power-Voltage) assessment results for the 2019 
summer peak. The results showed pre-contingency voltage stability issues with no transmission 
upgrades. Even with the addition of the ERCOT Board of Directors approved Far West Texas Project 
(FWTP), as shown in Table 4.1 Scenario 2, the results indicated both voltage violations and voltage 
collapse under certain contingencies for the projected Culberson Loop 2019 surnmer peak load. The 
project need analysis results are consistent with the finding of the 2017 FWTP ERCOT independent 
review that identified the need for additional upgrades (beyond the FWTP project endorsed in June 
2017) to serve loads greater that 717 MW in the Culberson Loop. 

Table 4.1 Steady State Voltage Stability Assessment for the Base Case Condition 

Scenario Load (MW) 
Transmission 

Upgrades 

Culberson Load Serving Capability 

NERC Pl, P7 NERC PG 

1 
880 

(2019 Summer Peak) 
None Pre-contingency Voltage Collapse 

2. 
880 (2019 Summer 

Peak) 
FWM" 

Voltage Violation 

Voltage Collapse 

Voltage Violation 

Voltage Collapse 

(1) The Far West Texas Project (FWTP endorsed by ERCOT Board of Directors In June, 2017 
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5. 	Project Options 

5.1. 	Options Considerations 

The FWTP. which was endorsed by the ERCOT Board of Directors in June 2017, was designed to 
allow for a nurnber of different expansion options that could accommodate additional load growth. All 
project alternatives considered in this study align with the expansion options evaluated as part of the 
ERCOT FWTP independent review. 

In addition. project options considered in this study were limited to alternatives that included adding 
a second 345 kV circuit to the Odessa EFIV — Riverton (between Moss and Riverton) and Solstice — 
Bakersfield 345 kV lines This limitation was result of the following considerations: 

• The Culberson Loop area has experienced a significant rate of load growth. This evaluation 
focused on contractually committed load with a sensitivity evaluation which includes new 
customers that have contacted the TSPs with load requests but have not yet finalized a contract 
to construct. However, it is possible that more, presently unknown, load requests will materialize 
before the facilities recommended in this evaluation are in service. 

• The Odessa EHV — Riverton and Solstice — Bakersfield 345 kV lines have yet to be constructed. 
If they were constructed with one circuit in place and a second 345 kV circuit was later deemed 
necessary. the construction outage to add the second circuit would greatly reduce the load 
serving capability to the Culberson Loop and reduce the operational flexibility during what would 
likely be a long duration outage. 

• It is approximately 50% less expensive to construct the two circuits in place at the initial build 
than the cost of coming back to install the second circuit at a later time due to reduced access, 
environmental and mobilization costs, and construction efficiencies 

In addition. the new 138 kV lines proposed in the FWTP2 project are necessary to strengthen the 
Culherson Loop and provide operational flexibility under normal and outage conditions. 

5.2. 	Short-Listed Options 

Based on the considerations listed above and the results of preliminary analysis, the following 
"universal.' transmission upgrades were included in all of the short-listed options 

• Construct a new approximately 40-mile 345 kV line on double-circuit structures with two circuits 
in place from Sand Lake 345 kV Switch Station to Solstice 345 kV Switch Staton 

• Add two new 600 MVA 345/138 kV autotransformers at Sand Lake 345 kV Switch Station 

• Install a new 345 kV circuit on the planned Riverton — Sand Lake double circuit structures 

• Install the second 345 kV circuit on the Odessa EHV — Riverton 345 kV line double circuit 
structures between Moss and Riverton (creating a Moss — Riverton 345 kV circuit) 

• Construct a new Quarry Field 138 kV Switch Station in the Wink — Riverton double-orcuit 138 
kV line 

• Construct a new approximately 20-mile Kyle Ranch — Riverton 138 kV line on double-circuit 
structures with one circuit in place from Kyle Ranch 138 kV Substation to Riverton 136 kV Switch 
Station 

10 
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• Construct a new approximately 20-mile Owl Hills — Tunstill — Riverton 138 kV line on double 
circuit structures with one circuit in place from Owl Hills 138 kV Switch Substation to Riverton 
138 kV Switch Station 

• Install the second 345 kV circuit on the planned Solstice Switch Station — Bakersfield Switch 
Station double circuit structures 

The following three options were studied further for the reactive support in the Culberson Loop. The 
detailed description of the three short-listed options are provided below and diagrams for these are 
included in the Appendix. 

Option 1 

- Universal transmission upgrades 

- Install two 250 MVAR Static Synchronous Compensators (STATCOMs) at Horseshoe 
Springs 138 kV Switch Station 

The total cost estimate for Option 1 is approximately $300.0 Million. 

Option 2 

- Universal transmission upgrades 

- Install one 250 MVAR Static Synchronous Compensators (STATCOMs) at Horseshoe 
Springs 138 kV Switch Station 

- Install capacitor banks with a total capacity of 150 MVAR at Horseshoe Springs 138 kV 
Switch Station. 

- Install capacitor banks with a total capacity of 150 MVAR at Quarry Field 138 kV Switch 
Station 

The total cost estirnate for Option 2 is approximately $292.5 Million. 

Option 3 

- Universal transmission upgrades 

- Install one 250 MVAR Static Synchronous Compensators (STATCOMs) at Horseshoe 
Springs 138 kV Switch Station 

Install one 250 MVAR Static Synchronous Compensators (STATCOMs) at Quarry Field 
138 kV Switch Station 

- Install capacitor banks with a total capacity of 150 MVAR at Horseshoe Springs 138 kV 
Switch Station 

- Install capacitor banks with a total capacity of 150 MVAR at Quarry Field 138 kV Switch 
Station 

The total cost estimate for Option 3 is approximately $327 5 Million 

11 
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6. 	Voltage Stability and Dynamic Stability Analysis 

A Power-Voltage (PV) analysis was used in the steady state voltage stability assessment for the 
Culberson Loop area for all short-listed options for the studied scenarios. A Power-Voltage (PV) 
analysis was used to proportionally increase the load in the Culberson Loop until a voltage collapse 
identified the maximurn load serving capability for the options. Table 7.1 shows the results of this 
analysis, indicating the rnaximum loads in the Culberson Loop area that can be reliably served by the 
three identified project options. A sensitivity analysis was conducted to evaluate the irnpact of nearby 
generators to the Culberson Loop load serving capability. All five generators at the Perrnian Basin 
(PBSES) generation station were off-line in the study case The PV results are in listed in Table 7.1. 

Table 7.1 Voltage and Dynamic Stability Assessment of All Options for Culberson Loop Load Serving 
Capability 

Culberson Loop Load Served (MW) 

Descnpbon Option 1 Option 2 Option 3 

PV Voltage Collapse Results (NERC P1, P6 
P7, ERCOT Events) 1608 1568 1688 

PV Voltage Collapse Results (without PBSES 
Units) (NERC P I , P6, P7, ERCOT Events) 1508 1468 1648 

Dynamic Stability Result (without PBSES 
Units) (NERC P1, P6. P7, ERCOT Events) l' Acceptable Acceptable Acceptable 

Estimated Capital Cost ($M) 300 292 5 327 5 
(1). Dynamic stability was conducted at the Culberson Loop load level identified r the PV voltage collapse results 

The rnajority of the loads in the study area were assumed to be oil and gas customers who ernploy 
voltage-sensitive electric equipment in their operations As specified by Oncor. heavy motor load was 
assurned to represent the load characteristic in the study area. All three options were tested using 
time domain dynamic stability simulations including a dynamic load model provided by Oncor to 
evaluate system stability 

It was assumed that if simulations indicated an acceptable (stable) system response following severe 
events and/or three-phase faults the stability response would also be acceptable for the sarne events 
with a single-line-to-ground (SLG) fault If a potential stability issue was observed. the simulation was 
rerun with SLG faults to ensure a stable system response following a NERC planning event In this 
way the analysis demonstrated compliance with NERC planning standards and ERCOT reliability 
criteria In these simulations. selected ERCOT transmission buses were monitored for angle and 
voltage responses. 

The dynamic event definitions included the removal of all elements that the protection system and 
other automatic controls are expected to disconnect for each event. The dynamic simulation results 
are also l,sted in Table 7 1 

None of the three options will be fully in-service prior to summer 2019. ivhen the load is projected to 
reach 880 PM, since the new transmission lines will not be constructed As a result. a PV analysis 
was conducted for the 2019 summer condition assurnino only the reactive devices in all three options 
can be implemented to support the Culberson Loop in 2019 The PV analysis results are listed in 
Table 7 2 The results indicate that for Options 1 and 2 additional operational mitigation measures will 
be needed to maintain reliability prior to the new transmission lines beina put in place These 
operational rnitigation Pleasures may include (but are not lirnited to) undervoltage load shed 
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Table 7.2 Steady State Voltage Stability Assessment of All Options for Culberson Loop Load Serving 
Capability with Reactive Devices Only 

Culberson Loop Load Served (MW) 

Description Option 1 Option 2 Option 3 

PV Voltage Collapse Results (reactive devices only'',  

(NERC P1, P6, P7, ERCOT Events) 801 1001  821 

PV Voltage Collapse Results (without PBSES units) (reactive 
devices only'' (NERC P1, P6, P7, ERCOT Events) 721 741 880(2' 

(1). Assuming reactive devices will be in service before new transmission lines. 

(2) Oncor indicated that the reactive devices identified to be located at Quarry Field 138 kV Switch Station may not be 

in service by summer 2019 ERCOT performed a PV analysis considering only the reactive devices located at 

Horseshoe Springs frorn Option 3 The results showed that without the Quarry Field reactive devices in service, Option 

3 would have a load serving capability of 721 MW. 

13 



EXHIBIT BRK-9 
PAGE 23 OF 30 

ERCOT Independent Review of the Oncor Far West Texas Project 2 and Dynamic Reactive Devices 	 ERGOT Public 

7. 	Economic Analysis 

Although this RPG project is driven by reliability needs, ERCOT also conducted an economic analysis 
to identify any potential impact on system congestion related to the addition of the transmission 
upgrades 

The base case for this economic analysis used the 2023 economic case built for the 2017 RTP as the 
starting case. The topology changes and generation additions were similar to the steady stte base 
case built. ERCOT modeled each of the three short-listed options and performed production cost 
simulations for the year 2023. The annual production analysis showed no measurable congestion 
impact on the ERCOT System with the addition of the transmission upgrades. 
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8. 	Subsynchronous Resonance (SSR) Vulnerability Assessrnent 

According to Protocol Section 3.22.1 3(2), ERCOT perforrned a SSR vulnerability assessment using 
topology check and the results indicated that all three short-listed options strengthen the transmission 
network and increase the required transmission circuit outages to have a Generation Resource 
become radial to series capacitors. The SSR assessment results showed no SSR vulnerability for 
any existing Generation Resources or Generation Resources satisfying Planning Guide Section 6.9 
conditions for inclusion in the planning models at the time of this study. 

15 
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9. 	Final Options Comparison 

As shown in Table 9.1 a comparison of study results for the three options shows that Option 3, shown 
in Figure 9 1, rnet the system reliability criteria under the studied load conditions while providing better 
load serving capability to accommodate both the near-term and potential future load needs in the 
Culberson Loop area. 

Table 9.1 Options Comparison 

Descnption Option 1 Option 2 Option 3 

Capital cost ($ Million) 300.0 292.5 327.5 

PV Results, Culberson Load Served 1608 1568 1888 

PV Results, Culberson Load Served (with only reactive suppon devices 

recommended in the options) 801 001  821 1 

PV Results, Culberson Load Served (without PBSES Units) 1508 1468 1848 

PV Resulis, Culberson Load Served (without PBSES Units) (with only 

reactive support devices recommended in the options) 721 741 880 

Dynamic Stability Results. Culberson Load Served Acceptable Acceptable Acceptable 

Option 3 

Proposed Cap Banks 

Figure 9.1 Option 3 
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10. 	Sensitivity Studies 

Sensitivity studies were performed to ensure compliance with Planning Guide requirements. 

10.1. Generation Sensitivity Analysis 

According to Planning Guide Section 3.1.3(4)(a), the generation sensitivity analysis will evaluate the 
effect that proposed Generation Resources in or near the study area will have on a recommended 
transmission project. Based on the 2018 April Generator Interconnection Status report, Table 10.1 1 
shows all the generators in the area that met Planning Guide 6.9 and Table 10.1.2 shows all the 
generators in the area with a signed standard generator interconnection agreement (SGIA) that did 
not meet Planning Guide 6.9 conditions for inclusion in the planning models. Considering the oil and 
gas industry load characteristics, the most stressed system condition is during the night when solar 
generation is not available. No solar generation in the Culberson Loop was assumed available in the 
study base conditions. Therefore, the proposed Generation Resources in the Culberson Loop area 
will have no impact on the recommended transmission project. 

Table 10.1.1 Generators Met Planning Guide Section 6.9 Conditions (2017 March GIS report) 

GINR Number Project Name MW Fuel County Weather Zone 

141NR0044 West of Pecos Solar 100 Solar Reeves Far West 

Table 10.1.2 Generators with SGIA That Did Not Meet Planning Guide Section 6.9 Conditions (2017 March GIS 
report) 

GINR Number Project Name MW Fuel County Weather Zone 

181NR0022 Winkler Solar 150 Solar Winkler Far West 

10.2. Load Scaling impact Analysis 

Planning Guide Section 3.1 3(4) (b) requires evaluation of the impact of various load scaling on the 
criteria violations seen in the study cases. 

Because the voltage violations were observed at load serving buses inside the Culberson Loop. 
ERCOT assumed that the load scaling in the outside weather zones did not have a material impact on 
the observed need. 
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11. Conclusion 

Based on the forecasted loads and scenarios analyzed, ERCOT determined that there is a reliability 
need to improve the transmission systern in Far West Texas. After consideration of the project 
alternatives, ERCOT concluded that the upgrades identified in Option 3 meet the reliability criteria in 
the most cost effective manner and provide needed load serving capability to the rapid oil and gas 
industry load growth in the Culberson Loop area Option 3 is estimated to cost $327.5 rnillion and is 
described as follows: 

• Construct a new approximately 40-mile 345 kV line on double-circuit structures with two circuits 
in place from Sand Lake 345 kV Switch Station to Solstice 345 kV Switch Station 

• Add two new 600 MVA, 345/138 kV autotransformers at Sand Lake 345 kV Switch Station 

• Install a new 345 kV circuit on the planned Riverton — Sand Lake double circuit structures 

• Install the second 345 kV circuit on the Odessa EHV — Riverton 345 kV line double circuit 
structures between Moss and Riverton (creating a Moss — Riverton 345 kV circuit) 

• Construct a new Quarry Field 138 kV Switch Station in the Wink Riverton double-circuit 138 
kV line 

• Construct a new approximately 20-mile Kyle Ranch — Riverton 138 kV line on double-circuit 
structures with one circuit in place from Kyle Ranch 138 kV Substation to Riverton 138 kV Switch 
Station 

• Construct a new approximately 20-mile Owl Hills — Tunstill — Riverton 138 kV line on double 
circuit structures with one circuit in place from Owl Hills 138 kV Switch Substation to Riverton 
138 kV Switch Station 

• Install the second 345 kV circuit on the planned Solstice 345 kV Switch Station — Bakersfield 
345 kV Switch Station double circuit structures 

• Install one 250 MVAR STATCOM at Horseshoe Springs 138 kV Switch Station 

• Install one 250 MVAR STATCOM at Quarry Field 138 kV Switch Station 

• Install 150 MVAR static capacitors at Horseshoe Springs 138 kV Switch Station 

• Install 150 MVAR static capacitors at Quarry Field 138 kV Switch Station 

The reactive support components. including STATCOMs and capacitors. recommended in Option 3 
should be implemented by 2019 if feasible to accornmodate the projected 880 MW Culberson Loop in 
surnmer 2019. Additionally, the sizing of capacitor bank stages should take into account operational 
considerations Rernedial operational schernes may be required to mitigate post-contingency voltage 
violations in the Culberson Loop area until the recommended transmission upgrades can be built to 
reliably serve the increasing load. 
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12. 	Designated Provider of Transmission Facilities 

In accordance with the ERCOT Nodal Protocols Section 3.11.4,8, ERCOT staff is to designate 
transmission providers for projects reviewed in the RPG. The default providers will be those that own 
the end points of the new projects. These providers can agree to provide or delegate the new facilities 
or inform ERCOT if they do not elect to provide thern. If different providers own the two ends of the 
recommended projects, ERCOT will designate them as co-providers and they can decide between 
themselves what parts of the recommended projects they will each provide. 

Oncor owns the Odessa EHV Switch Station, Moss Switch Station and is planning to construct and 
own the new Riverton Switching Station and therefore is the presumed owner of the Riverton Switching 
Station. Therefore, ERCOT designates Oncor as the designated provider for the 345 kV Odessa EHV 
to Riverton and Moss to Riverton transmission facilities along with the two recommended 345/138 kV 
autotransformers at Riverton. 

LCRA TSC owns the Bakersfield Switchyard while AEPSC is constructing and planning to own the 
new Solstice Substation and therefore is the presumed owner of the Solstice Substation, Therefore. 
ERCOT designates AEPSC and LCRA TSC as the designated co-providers for the 345 kV Bakersfield 
to Solstice transmission facilities but AEPSC as the provider of the two recommended 345/138 kV 
autotransformers at Solstice 

Oncor is planning to construct and own the new Sand Lake Switching Station and therefore is the 
presumed owner of the Sand Lake Switching Station, while AEPSC is constructing and planning to 
own the new Solstice Substation and therefore is the presumed owner of the Solstice Substation 
ERGOT designates Oncor and AEPSC as the designated co-providers for the 345 kV Sand Lake to 
Solstice transmission facilities and Oncor as the provider of the two recommended 345/138 kV 
autotransforrners at Sand Lake Switch Station 

Oncor owns all the 138 kV Switch Stations listed in the recornmended Option 3 Therefore, ERCOT 
designates Oncor as the designated provider for all the 138 kV transmission facilities along with the 
proposed STATCOMs and static capacitor banks 

The designated TSPs have requested critical designation status for the Riverton — Sand Lake 345 kV 
Line. the Sand Lake — Solstice 345 kV Line. and the Bakersfield — Solstice 345 kV line for multiple 
operational and reliability needs to address the rapid load growth in the Culberson Loop area ERCOT 
designates the project critical to reliability per PUCT Substantive Rule 25 101(b)(3)(D) 
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13. Appendix 

Options Diagrams 
Options_OneLine.p 

ptx 
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emote, 
ELECTRIC RELIABILITY COUNCIL OF TEXAS, INC. 

BOARD OF DIRECTORS RESOLUTION  

WHEREAS, after due consideration of the altematives, the Board of Directors (Board) of 
Electric Reliability Council of Texas, Inc. (ERCOT) deems it desirable and in the best 
interest of ERCOT to accept ERCOT staffs recommendation to (1) endorse the need 
for the Far West Regional Planning Group (RPG) Projects (Option 3), which ERCOT 
staff has independently reviewed and which the Technical Advisory Committee (TAC) 
has voted unanimously to endorse, based on North American Electric Reliability 
Corporation (NERC) and ERCOT planning reliability criteria, and (2) designate the 
Riverton-Sand Lake, Sand Lake-Solstice, and Solstice-Bakersfield 345 kV lines as 
critical to the reliability of the ERCOT System pursuant to Public Utility Commission of 
Texas (PUCT) Substantive Rule 25.101(b)(3)(D); 

THEREFORE, BE IT RESOLVED, that the ERCOT Board hereby (1) endorses the need 
for the Far West RPG Projects (Option 3), which ERGOT staff has independently 
reviewed and which TAC has voted unanimously to endorse, based on NERC and 
ERCOT planning reliability criteria, and (2) designates the Riverton-Sand Lake, Sand 
Lake-Solstice, and Solstice-Bakersfield 345 kV lines as critical to the reliability of the 
ERCOT System pursuant to PUCT Substantive Rule 25.101(b)(3)(D). 

CORPORATE SECRETARY'S CERTIFICATE 

I, Vickie G. Leady, Assistant Corporate Secretary of ERGOT, do hereby certify that, at 
its June 12, 2018 meeting, the ERCOT Board passed a motion approving the above 
Resolution by unanimous voice vote with no abstentions. 

IN WITNESS WHEREOF, I have hereunto set my hand this lAay  of June, 2018. 

, s2—of- 

Item 11 
	

1 
ERGOT Public 



EXHIBIT BRK-10 
PAGE 2 OF 24 
Attachtneot A 

fc1.-f-CFC: 

ercot 

ltem 11 
ERCOT Public 



EXHIBIT BRK-10 
PAGE 3 OF 24 

T 
	

raa 	al.i Ounemic Rer.Ict.is 	ncas 

1 0 
	

Ying L., Pm'a amasut 

Gnanam Snun K.s.3n 

31;k) 

item 11 
ERCOT Public 



EXHIBIT BRK-10 
PAGE 4 OF 24 

' 	 " 	.• 	F 1;?c. 	;-..1.3 D. nal 	 • 	 ERCO' 7.'t 

_ 

DOS 

V 

10 

5 	los Censkleinz..:ions 	 10 

? 	Shom-Liszad Or;tiolis 	 10 

Vol:2gs tab:lity .anc; Dyria ic Siab!irhy no ;‘sis 

E.:.o.io.nic Analysis 

	

u3sin."3hron.aus ResooEnce 	vulr•erabilky 1.ssoss-..-nont 
	

-15 

Cptipns Cca-npar,sor. 	 rS 

siu;.tras 

Sansitiviof t`ole.ysis 

1  

D.1 cp 

ltem 11 
ERCOT Public 



EXHIBIT BRK-10 
PAGE 5 OF 24 

	

2 au 5 7., 1)-0, Re.=:ct .e Deso;ds 	 ERCC:i ":•1 

7.0 	Zne 	 e 	C.re:iors 	 vas Piojec. 	A•T:'-`) a Tie - 
ss.1:: • ,,-.-0.:7";c:" 	 t.-a, 	 1,1 : 	 .F.;39 and tne. 

sa 	Culos.son 	! 	7  i7 	&Ica t - a 
;..sr Lhz,- 	 ;ACC:. 	ccriTi, ,ried tha. 

0,?;.4 ls t le; 	 inJi:a,eo 7  , 	 t 	 Fe, West Te;•es 
t - a 	FkArt":' 	 :.1-s?rbi 	 purpose 

o' this study 

December. 20 .7  0,13(:r Submiaa...; the . 	es e .as D, 	î c Fctve Cevi s (DRD) Project 
(o the ?egionel planniN Group (.-7-.17<3.) to rnee the summer 2019 Cu"Jerson Loop ioed need The 
proc.-..D -seo 	project ws estimated 10 cost $83 melion end was classified as Tier i projsct. At the 
time the DRD project v.as :)roposed, the Culberson Lcop was projected to have 650 MW by 2019 and 
790 r.1W oy 2022 wtl-, the inclusion of the existing and confirmed loa:1 requests in the erea 

Feb:uery 2318 Oncor submq..er the Fn Wesl. Te.;:?s Project 2 (PINT:02) to address reliabihty 
requirements end ensure the transmission system in the area is able to meet ihe projecteci 
conuaokuary-connim-:ed load level in the Culberson Loop The proposed FWT02 project was 
estimeted to cos 	rniiii.n and 1...as classi1lai s e Tier I project-  At ihs time the FINTP2 project 
i.vas f..ropossi the Culbe-son Loop ,has p7ojectsd to have 77 5 MIN '3‘; 20.1‘s end 1012.10.N by 2022 
with the inclusion of the 3Sifl9 and confirmed 17.ac1 requests in the a -se 

ot April 2C i S. C1130: ; ta.s confirnysd thai the r..,ulbarsclLoop nqv.: nes contraciuelly-confirmeo load 
levels of 830 MIN ro: 2012 and 10 3 1.-;AN ,Or 2022 Oncor has a!so indicated that. ack-lit;onal, known 
potential trio. ‘'et contreta:.,a11:-ccolirins::.;loa--..1 11creesas in 61..e Culberson Loop may push the total to 
31; 

c i uE 	f c..71 	 15:3. s,iEr.-..);-ripinef, 	 revl2w J. 

Pctil projects 1.0,..)siler í..1  .. 	 'i-  a 5•SLE:n 	 PCIC: iOng 
\r,e01;a 1):0‘,1;:i0.2fl 	ii 	iìlEEi p-CR'a;i 	1:1 1,1 tiTS 

3C.S37-F33 i.Y.7,7:=, 	)i-a 

1r112,-....71,  a 
--7FCr‘T 

Cie 

CarISL-117.4.3 15_ 

i 	.--reis - 
,)ss..eai pro_a7. 

.r 	 '.31-11.:ffle 
.2  

F 	 is 

, 	 CI(CL..! 
r,c 	La. F. E.,  itb:1 	3 "•37.1.7s 

ne. 	 -ers rie,s 	 3 

a ne-v '3,-15 	7,•rt 	 1. 	 S 

toe sec..onc.3 	:•-\- 
	

3 5 ',I1 1:1 	Joc.1-1.s 
strucuras bac.-  is 1 s:C.S.$ 	 ea,i 	• 	 \-" 

na 	l, - 	oz..._L la 	,t 

Item 11 
ERCOT Public 



EXHIBIT BRK-10 
PAGE 6 OF 24 

ERCOT Independent Re,.ietA 	Orisor Fa: 1•Vest Te;sas Piclac; aria Dfriamic Reactive Devices 	 ERCOT Pvaric 

• Construct a new approximatel'y 20-mile Kyle Rancn — Riverton 138 kV line cn double-circuit 
struc'ures with one orcuit in place f--orn Kyle Ranch 138 kV Switch Station to Riverton 138 kV 
Switco Station 

Construct a new approximately 20-mils Oved Hills — Tunstiii - Riverton 138 kV lire. on oue 
circuit structures with one circuit place from Owl Hills 133 kV Switcn Station to Riverton 138 
ky switc'n Station 

• nszall the second 345 kV GI-cult c tne plar 	So:stice  Swi:ch Static:. — Bakersfald Swi-ch 
Static-1 double circuit struc,ures 

Install one 250 MVAR STATCOM at Horseshoe Spri-gs 133 kV witch Staiion 

• install one 250 MVAR STATCOM at Quarry Fiel:1 138 kV Switch Station 

• install 150 MVAR static capacitors at Horseshoe Sp:-ings 133 kV Switch Station 

• install 150 MVAR static capacitors at Quarry Fie1d 138 kV Switch Station 

Reactive support components, including the STATCOMs and capacitors, should be irnplemented by 
2019 if feasible to accommodate the projected 880 MW Culberson Loop dernand Remedial 
operational schemes may be required in the Culberson Loop area to mitigate post-contingency voltage 
violations in the near-term until all of the recommended transmission upgrades can be put in-service 
to meet the Culberson Loop area load growth 
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Figure 2.2 Permian Basin Oil anti Natural Gas Rig Cot.nt Addition sin,-te Afr.1";. 

in December, 2017, Oncol submitted to RPG the Far West Texas Dynamic Reactive Devices (DRD) 
Project designed to meet the expected summer 2019 Culberson Loop load The proposed DRD 
iroj3oi was est;mated to cost $86 million and was classified as a Tier i project At the lime of the 
DRD project RPG submittal. the Culberson Loop load, with the inclusion of aii contractually coniirmed 
load. was projected io be 650 MW by 2019 and 790 MW by 2022. The major components oi DRD 
project proposal were 
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Rata B Dr me•-gency Conditlons 

• Voltage violation altals- 

- 0.95 < pt < 35 Normal 

0 90 < p,„ < C5 Er-large 

Post Ccnt:nge -loy voltage devist'ons 

= 8% on non-7?::."ial oad buses 

inarnic Stability Analysis 

NERC —?,._4331-4 a -1,1 ERCOT Piennloo Guide Section 4 

3,3. 	Study Tools 

ERCOT utilized the following software tools for the independent review of the Far West Texas Project 

• PSSIe version 33 was used to perforrn the dynarnic stability analysis and in the initial steady- 
state case creation to incorporate the TSP idvs files 

• Powerworld Simulator version 20 for SCOPF and steady state contingency analysis 

* VSAT version 17 was used for voltage stability analysis 

* UPLAN version 10 2 0 19928 
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Seeri.-:r1 ) Lcza 	-; 
Tra-.sn !,....F.1..) -  

Ur,grajes 

SF.- il`tIg . apabil 

E.C., Pi 	P7 NERO P(i 

1 
880 

(2019 Summer Peak) 
None Pre-contingency Voltage Colla;.)se 

` 
880 (2C IC 	...st.ls -on-4,;.,..1- 

Peel' ' 
C-T!TP 

V--)ifgr--...-,  '•./.1aleii-tr 

\halloe ,.... ,311v.usr,7- 

Voltage \Itolatton 

',fol*.age k....oltapse 

1) The Far West Texas Project (FO/TP) encorsaci c ERCOT Board of DIrec'Lors In June, 2017 
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ECOT •nde,tecicleht 	ct the (..trcr, F.tr 	TeNaF..P.:);..),-.4 2 arld 	Re.aci..we 	 ERCC7RCTr• 

Fi•., 	v'as 	 uET 	o: 	s 	"10 .7 was 	sne,-.1  
- 	zriai loT.J a:low for E' 	C. 	e of diffrent 	a-.-siot-, 	ons that coul:l ac;;.),,-1;113: 	 - 

project eltaniat. ,,,es cons-le 	r_h 	 •  
reviev 

pro; ac,  o„:..i-ca,.....ons,c!arac' in this stidy 	 addina 
a I-1 	-2- 	to,t-cuit 	, 	 -- RP. aron ;Patv ear,  r.,osst a 7: 7.iN 	S:Istice - 
Bakersfield 	kV-  lines This lin•ta: ivas result c iìs folli.ì consir. a.=CtIVIS 

The C._ lharson Loop F.-ea has axpananced a significant is. "?. c lz.i orowth 	his evaluaCon 
focussi on contractualli,  eon-flitted load with a sens:ritv esitsioruvhich 	ne\ 
customers that have contacted the TScs wi't;i load relues,3 but have not yet finalized a contract 
to construe:: Howe.'er. it is possible that more, presendy unknown loao requests 	materialize 
before the facilities recommend:a:: in this evaluation are in service 

The Odessa EHV- Riverton and Solstice - Bakersc;eld 345 kV lines nave yet to be constructed 
If they %-eere constructed viith ona circuit in place and a second 345 ':V circuit was later deemed 
necessary the construction outage to add the second circuit would greatly reduce the load 
serving capability to the. Culterson Loop and raeuee the operatio; ia' flexibility during what would 
likely be lonp duraiion chrt?„. 

lt is appro;,imataly 501.c less expensive to consirupt the two crot its in piece at tha initial build 
than tie cosi of.  corr.ing bac% to install the second circuit at a leis, time Cue to re:luced access, 
environ.-narkal ark': inobiiiLauor costs and construction cadencies. 

addition the nev,,  138 kV l'nes proposed in the FANTP2 p-oiect 	necessary tc si.enohen the 
&J:son Loop a -it'. proviCe ooer onaifeiIiì.vuriclar norrri.-:- , 

	
za 

7!. 

_ 	the .-.‘onsioa.a 	 toe .as,ti.,s 	 IF..1‘v5;5 the CiiOWfl 

arsal-  ire -ismission upzi.easi,iere 	 Ci ;11, 	 C 

.ìSt u,;,  a 	appro.:•cla.e.y - 	,2•15 ' 'I 
c.....aos 	 1:" 

	

ii 	 ' 	..-:n 	,-. la 	 - 

,rst:? l.E s5.77.1: 345 
	

1.. 
3:r1ictd 	 's 	,‘ 

nstluci a riew Cu 
' 	l,t-ie 

- 	Ct:-..nstruo,  a ne 	opro,u,11?..e. 
St 12'3, 	s 	110(15' 	 '" 
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ERGOT Inde ident Rewiev.. of me. Oncor Far Wesi texas Prorect 2 and Dynamic Reacti..e Devices 	 ERGOT Publ,c 

I; Construct a new approximately 20-mi1e 	 Turistll — Riverton 138 kV line on double 
circuit s'suctures with one circuit lin 	from Owl kills 138 kV Switch Substation to Riverton 
138 kV Switch Station 

Install the second 345 kV circuit 	tile plant :I Solstice Sw'tch Stat:-..‘n 	Sakersfeld SI;vitch 
Station doubie circuit structures 

The fo'iowing three opt:ons were studied further fo the read-1\i e suppo-; 	tile 00.-,erson Loop. The 
detailed description of the three short-listed cptiorls are p-or:deJ below and diagrams for these ere 
incluideo in the Appendix 

Option 1 

- Universal transmission upgrades 

- Install two 250 MVAR Static Synchronous Compensators (STATCOMs) at Horseshoe 
Sprincis 138 kV Switch Station 

The total cost estimate for Option 1 is approximately S300 0 lvtillion 

Option 2 

- Universal transmission upgrades 

- Install one 250 MVAR Static Synchronous Compensators (STATCOMs) at Horseshoe 
Springs 138 kV Switch Station 

- Install capacitor banks with a total capacity of 150 MVAR at FIcyseshoe Springs 138 kV 
Switch Station 

- Install capacitor banks with a total capacity of 150 MVAR st Quarry Field 138 kV Switch 
Station 

The total cost estimate for Option 2 is approximately $292 5 Mion 

Option 3 

Universal transmission upgrais.  

Install one 250 MVAR Static S-J  a)hronous Compensato-s (STATCD;k1s) at Horseshoe 
Springs 138 kV Switch Station 

Install one 250 tv1VAR Stat.c Synchronous Corr ansato's (STi-tT OMs) at Quart},  Field 
138 kV Svvitch Station 

Instal; capacitor tat 	vit.;1 a total care .-y• of iSi iviV•2. 	--ip -sashis;e Springs 13: I.V 

Switch Station 

install capacitor banks ti,,t • a Iota) capa:•,i of 150 MVAR at Cowry Fteld 133 kV Switch 
Station 

The total cost estimate for Option 3 s Epprcxlrnlif/ S327 5 Million 
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ERCOT =La,  

I:1 

t_07.,r.,, E-62 fo" 

Li-Le rr.a thrun 	 "ic;  ta.1ì;RI 

I'-:"="is 	. 

\,31;az...ra s-sh, 	2'ssessm--21 

s:a?-las L  

ti 	cE.1 	211. se: 'alb., 

cz. 	 - sns •I•tity 	 1 ' FS 7: evt.e 	rt1r 7'3,  C '1364%1, 

ìe Cute:son 	 a+ Ile -7 a -,-.1",:,11 Sas; 

ststio v,a.e 	 fE.S•11, s 	I:1 	 7 

Cur,t,? eon Loon Load Secved i.AN) 

Description '1),:on 	1 Option 2 Optioi 3 

PV \ c:Irage Collapse Resulis (NERC P I 	PS 

P7 ERCOT Events) 1608 151:53 1588 

PV Voltage Collaose Results tvv:ihout PBSES 

Unl 	(N isj 	ERC P1 P5, P7, ERCOT EAents) 153 8 -I 1 .38 1343 

Dynamic Stab:lity Result (vvithoot PESES 

Units) c,NERC 71, P5, P7, ERCOT Events) I ,,cceptaibe •L',,-:ceptal)le Accepii,ble 

Estimated Capital Cost (Stvil 300 2915 E27 5 

(1) 	'amtc 	,,vas conci:cted at the Culberson Loop load 1,e\,q,! ”Jant:fied in the PV ortaca co:lapse ra:suhs 

Th 	oriy of LI-is 1acis 1.1 Itia sq,dy acee /era Fssu,rezi 	1 	cll 	cas .:.,ustac.-Iers %oho VrnpilD.: 

sensi7pia slacuic equipmelt l ikiCir opera-07.-.s 	 .0‘; Cmcor. 	rn 

ass.;:,;(.: L-2 rep,"asar,... 	c,lere2:Le,1suc 	 ,C3 	•.il u.33 9,:)tl.1S iCi"S Lasd USiì 

.L1ns 	 load ,110 	 C 

slistam Et9b 

¿ssuoiej 	if SIT 	D,"Is 	 ;s 	 iS! 3,  'lac. sevz.-.":- 

,e‘ an Ls EilC. 	 :Iliy 

1  

rerth-1 	 G 	10 	2S 	S 

da„ 	 mz.• s - 

co 	 Lilas -= 	 - 

uiE, 	resoo, tss• 

d..-1,7 tr"C 	 ' 	 r?: 

.0 
a.a ao ilstao in 

cf 

,aa3:1 8E") i‘i\," 

‘,•,as 	 L 	-Zr: 

Carl ce 	 r2:7  

	

;i1.-' LC.; 	T,E 0J 	e,-1 

S•0135;0,.1 :i 'es 	r.. 	AS:A 	- 

' 7:••' 2SSjì ì2" 

- 

:71. 3? 	").7. 

TE.1; 

, ,,a I.? 1 ra, 
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ERGOT independern Pe ev. o the Dnepr Far Yves. Texas Projec. 2 aro Dynamic Reactive Devices 	 ERCOT Public 

Table 7.2 Steady State Voltage Stability Assessment of All Options for Culberson Loop Load Serving 
Capability wilt Reactive Devices Only 

Cu;Person Loop Load Served (MV);) 

Descn7tic , Option 1 Option 2 Option 3 

PV Votiage Co(lapse Resuqs (ieective devices oilly1  

(NERC P1 P6 P7 ERCOT Events) 801 1001  82 i 

PV Voltage Collapse Resuits (witliout PBSES units) t‘rea;tive 
devices only.' (NERC P1 Pa P7 ERCOT Events) 721 7-11 880'2  

(1y Assuming react•ve devices will he in serv.ca  before new transmission lines 
(2) Oncor indicated that the reactrie dawces identified to be located at Quarry Field 1:38 kV Swricn Station rnay not be 

in service by summer 2019 ERCOT performed a PV analysts considering only the reactive devices located at 

Horseshoe Springs from Option 3 The results showed that without the Quarry Field reactive devices in service Option 

3 would nave a load serving capability of 721 MW 
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- 	 71' 

	

occq 	22 t31. t: a ts.., 	 .assassflent us: -.2. 
LCC3 c - 	ai„De t3st• 	 E:; 	SC 	-1!3 	 the 

E 	1--1:,FE--sa 	 t: 1=r c= 	 cZasour.:e 
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MOSS 

r1-,.,....... 
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*250MVAR 

4.11,1=.12•15.172, 	 

150 MVAR 
1*250MVAR 
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CULBERSON 

138kV 
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Proposed 345kV 
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ERGOT indeaendent Reoe* ofrb Oncor F-ar West Te..as ojeci and Dinamic Reactive Devices 	 ERCOT 

Final Options Comparison 

As shown in Tbie 9.1, a comparison of study results for ine three options shows that Option 3, shown 
in Fig...ire 9 'I, met the systern reablty criteria undei :he slidied load conditons while providing batter 
bad serving capability to accommodate both the near-term and potent:?.1 ccture load needs in ihe 
.2.tilba..son Loop area 

Opt!c,ne Oiris  

Description Opi!o,-, 	'i Option 2 

Capital cosi (8 kl,llion) 303 0 902 iz - .- - 

PV Results, Culberson Load Served 1608 1,568 li 

PV Results, Culberson Load Served (with only reactive support devices 
recommended in the options) 801 891 

PV Results. Culberson Load Served (without PESES Units) 1598 1468  

PV Resufts, Culberson Load Served (without PESES Units) (with only 
reactive support devices recommende(i in the options) 79! 741  

Dynamic Stability Results, Culberson Load Served Acceptable Acceptable 4kc,cr:::'ae 

Option 3 

Proposed Cap Banks 
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ERCOT indepenJ.ent Rei.ie of tne Onocr Fa West Tekas Proiac: 2 aod Dynamic React,ve De‘htes 	 ERCCT Pubbc 

10, 	Sensitivity Studies 

Sensitivity sudies we,•e pe.lorrned N. ensure compilance with Planning Guide recuieements 

10.1. Generation Sensitivity Analysis 

,::•.:.-.;ording to Planning Guide Seclion 3 I 3IA)(a). the generali.)-1 sensitNity analysis 	evaluate the 
effeot that proposed Gene:ation Resairces in o near the study area will have on a recommenzieti 
transmission project Based oil the 201 6 April Generator !lite. co anectinn Btatue report. Teble 10 I I 
sh..n"s Ell the generators 111 the area that met Planning Gu'de 6.9 and table 1 0 a 2 shows ali 
generators in the area with a signau scandard generator in:woo:inaction ag.'earnent ;SGIA) that d'd 
not meet Planning Guide 6 9 conditons fo -  inclusion in the panrig models Considering the oil and 
gas industry load characteristics the mosi stressed system condition is during the night when solar 
9-:--,leradcri is not available No solar generation in the Culberson Loop was assumed available in the 
study base conditions. Therefore, the proposed Gene.-atien Resources in the Culberson Loop a.-ea 
will have no impact on the recommended transmission project. 

Tabie 10.1.1 Generators Met Planning Guide Section 6.9 C.:onditions (2017 Marcr: GIS report) 

GINR Number Project Name MW Fuel County Weather Zone 

141NR00‘1 4 West of Pecos Solar 100 Solar Reeves Far West 

Teble 	Generamrs with SGIA Thet Did N;-,t Meet Pl:irini Guide Seoziori 6.9 	 2317 WaTch Gis9. 
rc,port) 

GINR Nurnber Project Narne MVV Fuel County Weather Zone 

181NR0022 Winkler Solar 150 Solar Winl<ja- Far \A/est 

1 0.2. Load Scaling impact Analysis 

Planning Guide Section 3 I 3;4) (b) requires evaluation o the impact et' var,o s l 	scaling or) the 
ciiieria violations seen in the study cases. 

Secause the voltage viDlat:ons were observed at load serving buses mside 	Cuibersco Loco. 
ER.COT Pssumed that the load scallng 	outside wea.ner zones c.id not 03:-, 2 ma:Lanai impa..t on 
the observed need 
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l'ERCOT 	 a. 	the 	Fa: 'w 	F -.,3Ct 2 arKI Dvn?r; 	Ce'. ce 	 ERC:OT Puil.,, 

It Conclusion 

2S9C on tna 	 kaCis. 	 he zee is a relia5ii 
neect to 	i 	he 	 7 !!:!er West Texs: 	9 	2flS.CtJfl.7i9 projec: 
alternatives ER.:7•07 conclueed 	a 	1.1 0.1.:1,-•3 roez-...t the reilatrity :titan?. 11 
tne most 31'3i 9ffEC:.-ve Clanr 	a 	 I:a:! serving capaO.y to r.)erJo'l 5fici 
industry ICE 	•::,' 	1!""E•Cus..7-3 -son 	 Jcs.),'" 3 is es,imateri 	s $32 	 is 
descri5ed 	t-o.11,:•,,- 

- 	 ' line Oil 	 Si7-.J;,.1.1 -as 	VD," s 
iìì p1e i;orr zzen -.1 1_2! a -i-15 

	
i:h S'E‘1).1 	 :;45 ! 	Swit:h Station 

Acid ivr, 	 k , 'e c3sior.T1es aI 	 15 kV S,c 	tIon 

• insqah P law 345 kV circuit on roe p:a 	Ri•lerton — Sand La'.e. 	u5ie circui stfuc.L.Ces 

• Install the second 345 kV cirouil on tne 	ess 	-!V — Rive.-ton 345 kV li,-e c.ouble cirout 
s:ructures between Moss and Rivertoo tcreatin.g 2 Moss — Riverton 345 1,V circuit) 

.! 	Construct a new Quarry Field i 38 kV Switch Station in t le Wink — RIverton double-circuit 133 
kV lIne 

▪ Construct a new approximately 20-rnile yie Ranch 1-Riverton 138 kV line cl double-circuit 
structures wt:h one circuit in place from Kyle Ranch 138 kV Substation to Riverton 138 kV Swit:11 
Station 

• Construct a new approximately 20-rnile 0w Hils -- Tunstiil — Riverton -133 kV line on Couple 
circuit structures with one circuit in place from Owl Hills 138 kV Switch Substation to Rivet-tort 
138 kV Switch Station 

Instal! tne second 345 k‘ circu4 or the olainez,  Solsibe 345 kV Switch Siation — Sialtersfie17,  
345 kV Switch Station double circuit s.ructures 

• install one 250 MVAR STATCOH Et Horseshoe ,•ings 13:31.V Sv"tch Stator 

install 9na 250 I\IVAR STATCOM a, Ot,-rt Field 	 3tetion 

!: 153 :‘/..%/-`2 	cep?ciszrs at Horseshoe 2r.-41,11,-.-; 133 kV Swr:ii 

• 11,321! 15::: t‘iV.1\7;sc ic capFoitors a; Cuarry Fl.13:1! 

..)20.. compor--eu, 	 :);•,s 	- 	 Optior 
beim;!‘!.-t-ia -1 ed hy 	i ers co 	crir o scs 	 -i son L000 1r! 

quxi. ne 201.c2 !!! 	 !'1? 	 cpetePonFi 

3:-)nsid3reti.D.15 Re.,  edial ooe-atorie sc'enies may be re, rili2b ja n 
th..? Culce.son Loy:. a 	t - t 	n.n ;J . :5rSiJ( 	CCi3,.7-en t?. 

eas:ng lo;710 
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a 	 - s 	cfAtivs- 

:=70..tocels zzacti_:1 3. 	 stvi is o desig -,ata 
tia-smissio 	 ED; projects re,-iewa.c.!iiihe 	The ziai-auli provers wisi be ths)sa that c-in 

en.2 	ìns cYta ¡ìa 	cjes 7- zsa p -ovida,-s cao agree 	p -c, 	'de:agate an 	lacil'h 
.7 ;:if 	E CC1 	u)ai. elect lc ci•ovios -.ham 	 tha 	er,is c` 
racci-nola-da! 	 desigle.e 	 ;Jars Lind 	c'ecit-e 

of :ha --acom-te--nder prc.:sci.3 trite, 	Qa-h 

D` 	t17:' 3:iessa Enry Si criStaion. 	pss 	S:E. !DI 	15 -2 	 enc.  
cwn the nal,! rsi,- a -ton Switching Stat".7‘n an-:! t :aoiaisE. a -.su.ìaJ cie.toe ;,:-•;F:; -[C.1 Sii•itch'no 
3tai..ion. Tr. ai-eore ER CO 	sìgnaas 'Z.11c 	s ne dasated 	(01 I.:se 345 !.V Odessa EHV 
to Riverton and Moss to Rive- ton 	 facthbas 	w;th 'tha two  ,sc,o,r,rnered 
auiotrarsforrners at :liverton 

LCR . TSC owns the Bakersfield Switchyard vie AEPSf7 is constructing and planning 0 own tie 
new --Solstice Substation and tharefore is ihe presumed cwoe,-  of the Solstica Su'astation. Therefore. 
ERCOT designates ,AEPSC and LCRA TSC as tha designated co-p:oviders for tha 345 kV Bakersfield 
to Solstice transmission facilities but AEI:3SC as the provider of tha ,wo recommended 345/138 !cV 
autotransformers at Solstice 

Oncor is planning to construct and own tha nes.,  Sand La'te Switching Station and tnerafore is the 
wasumed owner of the Sand Lake Switching Station. kvhile AEPSC is constructing and planning to 
own che new Solstice Substation end iharafore is the presun-ed owner or the Solstice SubstaCion 
ERCOT designates Oncor and AEPSO as the dasigneied co-prov;ders for the 345 1.V Sand Lake to 
Solstica transm:ssion facilities and Onccr as 	r•cvia c. ha Iwo i-acommeodeci 3d5/138 !,\./ 
atizoiransbrrnet s ai Sand Lake Switch Station 

D.1130," owns ail [he 138 kV Switch Stations listed 	a -ac.).-m-lancad )ct on 3 T-aifr,  PLOT 
...iesignatas Onco-,-  as Cile designated provider fo. :111 	 CE-Ins:1-IssiDn faciliiias EOTig wth [he 
propcsed S TCD.i‘ is and StRik capacioi Lan!,:s 

cesignated TSPs 11E've raquestad cr•tical -'esizi 
L1118, 	Sd 	- Solstre 3-15 !X Lìe 
cp..? e DI; E nd iaiablic, needs to ad ..1.-ass 
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